















‘il i 
| 
lll il 
p+ + 4 
| 
inn 


~ (l/l ell 
i Po 









































wD 


> 
3 
































M apt: \ 
' 










































































N 
Ale 






























































































































































NM 


























TABLE OF CONTENTS 


INTRODUCTION ......... we tide tie 8 so ee et ta aes ee PAGE 1 
PRODUCT INDEX. .2\.c Maca Soke ae Se: eases “es “de he 2 
SELECTION GUIDES? 4: ce acit. uw See eee wh et ae aes Bs ae eee Ge Ca 3 

Consumer Products ........... inde Bees de Tse owe Be. ge ee 3 

Line Drivers/Receivers ...........45458 5044 Mi ie eee ta ees 4 

Operational Amplifiers ........4.2.. ie da Yt te. BS ge ee 5 

Voltage Comparators . 2... 1 ww ee ee ee ee ee ee 7 
COMPETITIVE CROSS-REFERENCE ............. are 8 
DATASHEETS :-2 2; ik are Se bane We eee 6 Ge ee ek 15 
PLANNED NEWPRODUCTS ........... 2... 0.8008 eee 289 
DICE: i secu bree Be eo. ha Jah i ee bo ek ee ES we ho 300 
BIVREL-UNIQUES8510) 2 So so ele OS BM we a RO a wk he oe Sa 301 
APPLICATION INFORMATION ...... 2... ee ee ee 303 
ORDERING INFORMATION BP oxay e Biay Eh ode: 4 es te en Grae ar ek es GP 304 
PACKAGE OUTLINES: is .c- a: os. & td ae as Se Ae pe ee Et EM. 309 


GEOSSARY” 454.45 2 2a ale @ uae oo he ee Eek ee 318 


This data catalog contains complete information on 
Fairchild’s entire line of quality linear integrated 
circuits. ..the most comprehensive line in the 
industry. Some idea of just how comprehenisve our 
product line is can be gained quickly by referring to 
the chart below, which summarizes by market and by 
major end-equipments within each market, the types 
of Fairchild devices that serve their needs. There are 
currently 84 device types in production. 


You'll find that the catalog is organized to permit 
quick, convenient reference to such information as 
specification data, connection diagrams, block 
diagrams and ordering information. 


Also included are the following special sections 
devoted to: 


Introduction 


Selection guides to consumer products, interface 
elements, operational amplifiers and voltage 
comparators. 


A comprehensive industry-wide cross reference 
listing direct replacement and equivalent Fairchild 
products. 


Fairchild’s UNIQUE 38510 high reliability pro- 
gram, showing process summary product screening 
levels and device types currently available. 


A statement on dice, summarizing electrical 
performance specifications, visual inspection 
criteria and availability. 


A planned new products listing, illustrating 
Fairchild’s continued technological advancement in 
proprietary and second source devices. 


PRODUCT/MARKET RELATIONSHIP 






COMPUTER 


CONSUMER 


Product Classifications 


Ordnance 


MILITARY 








INDUSTRIAL 


Product Index 


DEVICE PAGE DEVICE PAGE 


A702 16 MAQ617 295 
MA703 23 uA9620 211 
MAT709 25 uAQ9621 217 
A710 32 MAQ622 223 
KLA7T11 36 UAQ624 227 
MA715 40 uA9G625 227 
KLA716 47 pA9644 233 
MA722 50 uA9650 298 
MA723 53 CA3018 237 
MA725 60 CA3018A 237 
UA726 68 CA3019 237 
MA727 71 CA3026 237 
UA729 75 CA3036 237 
KA730 78 CA3039 237 
MA732 84 CA3045 237 
UA733 87 CA3046 237 
KLA734 93 | CA3054 237 
A739 100 CA3064 253 
uA740 104 CA3065 257 
A741 107 CA3066 293 
A742 114 CA3067 293 
A746 118 CA3068 294 
uAT747 . 122 CA3075 291 
uA748 128 CA3076 : 291 
UATAQ 136 CA3086 237 
A750 299 LM101A 260 
uA754 142 LM108A 299 
MA757 146 LM109 267 
MA760 152 SN7524/5 271 
A767 157 SN55/75107 | 296 
UAT776 160 SN55/75108 296 
wA777 169 SN55/75109 296 
A780 176 SN55/75110 296 
A781 182 SN75325 297 
wA782 292 SN75450 275 
uA791 290 SN75451 297 
A795 187 TAA630 (Formerly uA786) 280 
UATIB 191 TAA640 (Formerly uA784) 283 
uA7800 196 TBA550 (Formerly uA785) 285 
uAQ9614 203 TBA641B (Formerly uA706) 290 
uA9615 - 207 ULN2131 (Formerly uA753) 292 


uA9616 295 


Selection Guides 


Consumer Products 
Line Drivers/Receivers 
Operational Amplifiers 

Voltage Comparators 


SELECTION GUIDE FOR CONSUMER TV CIRCUITS 


CHROMA PROCESSING AND DEMODULATION 


PARAMETER ¥.A780/781/746 A3066/3067 HAT82 

















ACC Figure of Merit AVout = —3 dB for AVjn = —20 dB | AVoy; = 3 dB for AVin = —20 dB AVout = 3. dB for AVjn = —20 dB 
Chroma Input Resistance 24 kQ 50kQ © 1.8 kQ 
Demodulator Output Resistance 300 2 52 50 2 








Max B-Y Output | 10 volts 3.6 volts 7 volts 
Chroma Input for Max 





























Demodulator Output acatet auuny lad 
Number of External Components 77 62 42 
Number of Alignment Adjustments 4 7 5 


SOUND IF AND DETECTOR* 


 wA754 TAA640** 
















PARAMETER CA3065 ** 

















Sensitivity (uV) 70 100 200 
AMR (dB) at 30% AM 50 44 50 
Audio Output (Voits} RMS 3.0 1.6 2.5 
IF Voltage Gain (dB) 72 76 68 
Detector—Recovered Audio Voltage 

at Detector Out (mV) soe a sie 


*Typical measurements made at 4.5 MHz for the xA754/CA3065 and 5.5 MHz for the TAA640 (formerly uA784) 
**includes DC Volume Control 


SELECTION GUIDE FOR LINE pee Neier DRIVERS 


Key Features uA9614 pA9616 wAQ621 uA9624 uAQ644 75450 
= — ~ 0% ~ 
—12 +12 0 to 
—30 
59 1.8 2.0 24 
59 0.85 11 0.85 
Vou) RS TT 
1.25 
—15 
Py (mw) 175 250 120 ae 120 30 


NOTES FOR LINE DRIVERS/INTERFACE DRIVERS 


1. The uA9616 is a triple EIA line driver. Each driver incorporates an internal response control circuit. The slew rate is a maximum of 30 V/us and a 
minimum of 4 V/us (3% of unit interval at 20 k band). The two values for Isc are the typical Voy and Vo, short circuit currents. The tod is measured 
from 1.5 V on the input to the output passing through the 0 V point. The delay is caused by the internally controlled slew rate of the output. The 
“A966 meets the electrical interface requirements of EIA-RS-232-C and the CCITT recommendation V.24. By using an external capacitor from the 
output to ground for wave shaping, the 4A9616 will also meet the low level digital interface for MIL STD 188C. 


2. The pA9624 is designed to operate witha Vpp from 0 to —30 V. 


3. The Vou value is a maximum stand off voltage on the collector of the output device. lo (on) is the maximum steady state current sinking capability 
of the output device. lo (off) is the maximum leakage current into the output with the output device off. 


4. Vo , is the typical VcE (sat) of the output device at collector currents of 100 mA (VoL = 0.8 V) and 500 mA (VoL =1.25 V). 
5. VoL is a typical VCE (sat) of the output transistor at collector currents of 100 mA (VoL = 0.25 V) and 300 mA (VoL =0.5 V). 


SELECTION GUIDE FOR LINE RECEIVERS/INTERFACE RECEIVERS 


Output Enable 
Response Control 
Line Terminator 
Wired—OR Output 
Failsafe Control 


A9615 A9617 A9620 A9622 A9625 
wk _— _ “10 my 
+1 2 —10 —11 to 
—30 
59 0. 45 0. 5 0. 45 0.50 
59 2.4 3, 0 3. 0 2.6 
— =o: 0 
veM (V) : ee ae ae: eee 
Rie) — a ee 
Piss (mil ree ae ae 60 
tpa (ns) ae ae ae ae nz 
Diff. Inputs ee 
ae ar 
as 
aaa ees 
oe ea 
a a 


nic an 
> apap. 4.4 
b 


NOTES FOR LINE RECEIVERS/INTERFACE RECEIVERS 


1. VoL is the worst-case, guaranteed maximum output low voltage at 25°C. Vou is the worst-case, guaranteed minimum output high voltage at 25°C. 
Upper listed voltages are for 51 grade (temperature range —55°C to +125°C) devices, while lower voltages are for 59 grade (O°C to 70°C) devices. 


2. The #A9617 receiver has a VTH of 1.0 when the hysteresis pin is left open. If the response contro! pin is shorted to the hysteresis pin, the wA9617 
receiver will operate with a typical 1.3 volts of hysteresis (i.e. Vin =20V, Vy, =0.7 V). With or without hysteresis, the receiver in the 4A9617 oper- 
ates in a failsafe mode as described in section 2.5 of ElIA RS-232-C. The inputs are protected to +25 volts (reference to ground). The uA9617 also 


meets the CCITT recommendation V.24. 


3. The uA9620 provides two sets of differential inputs to each receiver: a 5 to 1 attenuated input (normally used) and a direct input. The VtHand Vom 
shown refer to the attenuated inputs. Divide the values by a factor of five to find values for the direct inputs. The response control on the uA9620 
may be achieved by using two capacitors for each receiver; one from each direct input to ground. The attenuator inputs are connected to the line. 


4. The »A9625 is not a line receiver; it is a dual MOS to TTL logic level converter. The negative 3.0 V VTH is the guaranteed worst case V),, necessary 
to produce a Voy}. The supply voltage range of —11 to —30 V is the min and max Vpp voltages allowable. 


SELECTION GUIDE FOR COMMERCIAL GRADE OPERATIONAL AMPLIFIERS* 


Key Features 


Input Offset Voltage Max. (mV) , 


uA702* 


Wide 
Band 
General 
Purpose 





Input Offset Current Max. (nA) 

Input Bias Current Max. (nA) 

Minimum Voltage Gain (V/mV) 

Operating Supply Voltage Range Min. (V) 
Max. (V) 





Unity Gain Bandwidth (MHz) 
Slew Rate Ac, = 1 (V/us) 
Aci = —1 (V/us) 
Aci = 10 (V/us) 
Input Voltage Range (V) 
Differential Input Voltage (V) 


Temp. Coefficient of Input Offset VoltagetT (uV/°C) 


Internal Compensation 


5.0 
2000 


+6, —3 
+14,—7 
3.5 
3.5 
5.0 








Offset Adjust 
Input Protection 
Output Protection 


Key Features 


input Offset Voltage Max. (mV) 

Input Offset Current Max. (nA) 

Input Bias Current Max. (nA) 

Minimum Voltage Gain (V/mV) 

Operating Supply Voltage Range Min. (V) 
Max. (V) 





BMAT48 


Extended 
Bandwidth 
General 
Purpose 








Unity Gain Bandwidth (MHz) 

Slew Rate Acy = 1 (V/us) 
Aci = —1 (V/us) 
Aci = 10 (V/us) 



























































A709 “A715 uA725 uA740 uA741 uA747 
igh nternalt 
High ee mah Ain pales 
General ~. | Low Noise} 10171222 Dual 
Burmese Slew Rate | Low Drift Dual High sated 
Wide Band | Excellent General 
ae Slew Rate 
Stability Purpose 
00 fs 1000 | 200 200 
‘et 125 2000 2.0 500 500 
| 10 =| 250 6.5 25 20 20 
+9.0 +6.0 +3.0 440 | +5.0 +5.0 +5.0 
+18 +18 +22 +18 +22 +18 +18 
| 50 | 6 | 20 10 3.0 1.0 1.0 
0.3 18 1.0 6.0 0.5 0.5 
0.3 100 2.5 6.0 0.5 0.5 
3.0 38 8.0 6.0 0.5 0.5 
#15 +22 +15 +15 +15 +15 
15 +22 +5.0 +30 +30 
z 7.0 
x 
x 
x 
x 


wA749 


Dual 
Low Cost 





Input Voltage Range (V) 
Differential Input Voltage (V) 


Temp. Coefficient of Input Offset Voltaget (uV/°C) 


Internal Compensation 
Offset Adjust 
Input Protection 





Output Protection 
*Vg = £15 V, Ta = 25°C unless otherwise specified 


uA776 






































+ Typical value, oc< 
5 




















BvA777 LM201 LM301A 
Programmable Exended 
Bandwidth te 
Precision 
General 
Purpose 

7.5 7.5 7.5 

50 
500 250 

20 25 
+5.0 +5.0 
+20 +20 

1.0 1.0 

0.5 0.5 

6.0 6.0 

2.0 2.0 
+15 +15 
+30 +30 

7.0 6.0 

x x 

x x 

x x 














SELECTION GUIDE FOR MILITARY GRADE OPERATIONAL AMPLIFIERS* 













uA702% uA709 


(312) 


uHATO9A 
(311) 


wA715 uA725 uA740 wAT41 
















































Wide High High Zin Internally 
Key Features Band Ganeral General High Accuracy 1012 9 Compen- 
General Purpose Purpose Slew Rate [Low Drift High sated 
Wide Band Excellent Slew Rate General 
Stability Purpose 
input Offset Voltage Max. (mV) | 50 | 10 | 
Input Offset Current Max. (nA) | 500 | 200 | ae. a 
Input Bias Current Max. (nA) | 5000 | 500 | 200 
Minimum Voltage Gain (V/mV) | 36 |) 25. | ls | ts T1000 
Operating Supply Voltage Range Min. (V) +6, —3 +9.0 +6.0 +3.0 
Max. (V) +14,—7 +18 +18 +18 +22 222 

Unity Gain Bandwidth (MHz) | 30 | 5o | h5o || 
‘Slew Rate Aci =1 (V/us) 35 0.3 0.3 18 

Aci = —1 (V/us) 3.5 0.3 0.3 100 

Aci = 10 (V/us) 5.0 3.0 3.0 38 
Input Voltage Range (V) 
Differential Input Voltage (V) 25.0 
Temp. Coefficient of Input Offset Voltaget (uv/°C)| 10 | 10 | 18 | 60 | 
Internal Compensation eee : 
Offset Adjust | ee ae es a ee eee ee 
Input Protection | eee ae ee ee cee 





\ 
SELECTION GUIDE FOR MILITARY GRADE OPERATIONAL AMPLIFIERS *(Continued) 


uA748 uATAQ vA776 KA777 LM101 


Extended Extended 


Key Feat 
aa Bandwidth | Dual pres aninabte Bandwidth 


Precision 


General Low Cost eee aS uAL Ieee tea General 


Purpose Purpose 


Input Offset Voltage Max. (mV) 

Input Offset Current Max. (nA) 

Input Bias Current Max. (nA) 

Minimum Voltage Gain (V/mV) 

Operating Supply Voltage Range Min. (V) 

Max. (V) 

Unity Gain Bandwidth (MHz) 

Slew Rate Aci. = 1 (V/us) 
Aci = —1 (V/us) 
Aci = 10 (V/us) 2.0 8.0 . 0.1 0.7 2.0 2.0 

Input Voltage Range (V) 

Differential Input Voltage {V) +30 

Temp. Coefficient of Input Offset Voltaget (uV/°C) ince 0 

Internal Compensation os ae Ge ke ee ee cl 

Offset Adjust Ee eee cen BN 

Input Protection ae ae ae ee ee ek ee 


Output Protection ie aE Saas RS ei 














KI x) xX 


x 


*Vg=+415 V,TA= 25° C untess otherwise specified 
+ Typical value, —55°C < TAS 125°C 
x Vg.= +12, -6 V 


uAT747 


Dual 


5.0 
200 
500 
50 
+5.0 
+22 
1.0 
0.5 
0.5 
0.5 
+15 
+30 


x [xX |x |x 


LM101A 


Precision 


2.0 
10 
75 
50 

+5.0 
+20 

1.0 

0.5 
6.0 
2.0 

+15 

+30 

3.0 


SELECTION GUIDE FOR COMMERCIAL GRADE VOLTAGE COMPARATORS ") 


PARAMETER wA710 wA711 wA734 uA760 
Input Offset Voltage, Max. (mV) (2) 5.0 75 6.0 


Temperature Coefficient of 
° 0 5.0 3.5 3. 
Input Offset Voltage (uV/ C) ‘ 































































Input Bias Current, Max. (uA) ;  40~—t—~SY 150 0.15 60 
Input Offset Current, Max. (uA) 25 0.045 75 
Supply Voltage (V) +12, —6.0 +5.0 to +15 +4.5 to +6.5 
Response Time (ns) 40 200 16 
Input Voltage Range (V) +5.0 (3) +5.0 (3) +5.0 +4.0 
Output Voltage Swing (V) —0.5 to —3.2 —0.5 to +3.2 0 to +8.0 0 to +3.0 
Voltage Gain, Min. (V/mV) 0.8 0.5 25 5.0 (4) 
Power Consumption, Max. (mW) 150 145 325 
TTL Fanout 1 Pe ee ee | 2 2 
Diff. Input Voltage Range (V) +5.0 +10 +5.0 
(1) Typical values at 25°C unless otherwise specified. 

(2) = Minimum and maximum values are for 0°C < Ta < 70°C. 

(3) V-—=-7.0V. 

(4) — Typical. 


(5) Tp =+25°C. 


SELECTION GUIDE FOR MILITARY GRADE VOLTAGE COMPARATORS"? 


PARAMETER | uA710 HA7TI1 . uA734 uwA760 





















































Input Offset Voltage, Max. (mV) (2) 3.0 4.0 6.0 
Temperature Coefficient of 

Input Offset Voltage (uV/°C) ia ae 20 
Input Bias Current, Max, (uA) 45 150 0.15 60 
Input Offset Current, Max. (uA) 7.0 20 7.5 
Supply Voltage (V) _ +12, —6.0 +4.5 to +65 
Response Time (ns) ae ee Senet Tae eee aE 16 
Input Voltage Range (V) #10 +4.0 
Output Voltage Swing (V) —0.5 to +3.2 0.to +3.0 
Voltage Gain, Min. (V/mV) 1.0 0.5 25 5.0 (4) 
Power Consumption, Max (mW) 200 (5) 145 312 
TTL Fanout 1 1 2 2 
Diff. Input Voltage Range (V) +5.0 +5.0 +10 +5.0 


(1) Typical values at 20°C unless otherwise specified. 

(2) | Maximum and minimum values are for —55°C < Ta < +125°C. 
(3) V-=-7.0V. 

(4) Typical. 

(5) Ta =+25°C. 


Competitive Cross-Reference 


FAIRCHILD 

MOTOROLA FUNCTIONAL 

EQUIVALENT 
MC1303L U6A7739393 
MC1304P 
MC1304PQ 
MC1305P 
MC1305PQ 
MC1307P 
MC1307PO. 
MC1326PQ U7F7746394 
MC1326P U6A7746394 
MC1328G 
MC1328P 
MC1328PO0 
MC1345P TBA550 
MC1350P U6A7757394 
MC1351P U6A7754394 
MC1352P U6A7757394 
MC1353P U6A7757394 
MC1353PQ U7F 7757394 
MC1355P U6A7754394 
MC1355PQ _- U7F 7754394 
MC1357P U6A7754394 
MC1357PQ U7F 7754394 
MC1414L U6A7711393 
MC1414P U6A7711393 
MC1429G U5B7730393 
MC 1430F U3F 7702312 
MC1430G U5B7702393 
MC1430L U6A7702393 
MC1430P U6A7702393 
MC1431F U3F 7702312 
MC1431G U5B7702393 
MC1431L U6A7702393 
MC1431P U6A7702393 
MC1433F U3F7101311 
MC1433G U5B7101392 
MC1433L U6A7101392 
MC 1436G U5B7101392 
MC1437L U6A7749393 
MC1437P U6A7749393 
MC1438P U6A7749393 
MC1439G U5B7101392 
MC1439L U6A7101392 
MC 1440F SN7525 
MC1440G SN7525 
MC1440L SN7525 
MC 1440P SN7525 
MC1441F SN7524 
MC1441L SN7524 
MC 1441P SN7524 





FAIRCHILD 

MOTOROLA FUNCTIONAL 

EQUIVALENT 
MC1445F U3F7733312 
MC1445G U5F7733393 
MC1445L U6A7733393 
MC1446L U6A7733393 
MC1456G U5T7725393 
MC1458G U5F7747393 
MC1458P U6A7747393 
MC1460G U5R7723393 
MC1460R U5R7723312 
MC1461G U5R7723393 
MC1461R U5R7723393 
MC1463R U5R7723393 
MCt466L U6A7723393 
MC1469R U5R7723393 
MC1488L U6A96 16393 
MC1489L U6A9617393 
MC1489AL U6A9617393 
MC1495L 
MC1496G 
MC1510F U3F7733312 
MC1510G U5F 7733312 
MC1514L U6A7711312 
MC1519G U5F7733312 
MC1520F U3F7101311 
MC1520G U5B7101311 
MC1525G U5B7730312 
MC1526G U5B7730312 
MC1529G U5B7730312 
MC1530F U3F7702312 
MC1530G U5B7702312 
MC1531F U3F 7702312 
MC1531G U5B7702312 
MC1533F U3F7101311 
MC1533G U5B7101311 
MC1533L U6A7101311 
MC1535F U6A7749312 
MC1535G U6A7749312 
MC1536G U5B7741312 
MC1537L U6A7749312 
MC1539G U5B7101311 
MC1539L U6A7101311 
MC1540F SN7525 - 
MC1540G SN7525 
MC1540L SN7525 
MC1541F SN7524 
MC1541L SN7524 - 
MC1543L SN7524 
MC1545F U3F7733312 
MC1545G U5F7733312 





4 FAIRCHILD 
MOTOROLA | FUNCTIONAL 
| EQUIVALENT 


MC1545L 
MC1546L 
MC1550F 
MC1550G 
MC1552G 
MC1553G 
MC1556G 
MC1558G 
MC1558P 
MC1560G 
MC1560R 
MC1561G 
MC1561R 
MC1563R _— 
MC1566L 
MC1569R 
MC1580L 
MC1582L 
MC1583L 
MC1584L 
MC1590G 
MC1595L 
MC1596G 
MC1709CF 
MC1709CG 
MC1709CL 
MC1709F 
MC1709G 
MC1709L 
MC1710CF 
MC1710CG 
MC1710CL 


NATIONAL 


LH101 
LH101D 
LH101F 
LH201 
LH740A 
LH740AC 
LM100 
LM101 
LM101A 
LM101AD 
LM101D 
LM101F 
LM 104 
LM105 
LM106 
LM 106F 
LM 107 
LM107D 
LM107F 
LM109K 
LM110 
LM111 





U6A7733312 
U6A7733312 
U6A7757312 
U6A7757312 
U5F7715312 
U5F7715312 
U5T7725312 
U5F7747312 
U6A7747312 
U5R7723312 
U5R7723312 
U5R7723312 
U5R7723312 
U5R7723312 
U6A7723312 
U5R7723312 
U6B961551X 
U6B961451X 
U6B961551X 
U6B961551X 
U6A7757394 


FAIRCHILD 
FUNCTIONAL 
EQUIVALENT 


U5B7741312 
U6A7741312 
U3F 7741312 
U5B7741393 
U5B7740312 
U5B7740393 
U5R7723312 


U5R7723312 
U5R7723312 
U5B7710312 
U3F7710312 
U5B7741312 
U6A7741312 
U3F7741312 


U5B7741312 
U5B7734312 


MOTOROLA 


MC1710F 
MC1710G 
MC1710L 
MC1711CF 
MC1711CG 
MC1711CL 
MC1711F 
MC1711G 
MC1711L 
MC1712CF 
MC1712CG 
MC1712CL 
MC1712F 
MC1712L 
MC1723CG 
MC1723G 
MC1723CL 
MC1723L 
MC1741CF 
MC1741CG 
MC1741CL 
MC1741CP 
MC1741F 
MC1741G 
MC1741G 
MC1741L 
MF C4060 
MFC6010 
MFC8000 
MFC8001 
MFC8002 
MFC8040 





NATIONAL 


LM112 
LM201 
LM201A 
LM201AF 
LM201AD | 
LM207 
LM207D 
LM207F 
LM209K 
LM210 
LM211 
LM212 
LM300 
LM301A 
LM301AD 
LM301AF 
LM304 
LM305 
LM306 
LM307 
LM307D_. 


FAIRCHILD 
FUNCTIONAL 
EQUIVALENT 





U5R7723393 
U527703394 
U6A7739393 
U6A7739393 
U6A7739393 
UGH7791393 


FAIRCHILD 


FUNCTIONAL 
EQUIVALENT 


U5B7776312 


U5B7741312 
U6A7741312 
U3F 7741312 


U5B7741312 
U5B7734312 
U5B7776312 
U5R7723393 


U5R7723393 
U5R7723393 
U5B7710393 


- U5B7741393 


U6A7741393 


Bey ‘FAIRCHILD FAIRCHILD 
NATIONAL FUNCTIONAL NATIONAL FUNCTIONAL 


EQUIVALENT EQUIVALENT 
LM307F U3F7741393 LM711C 
LM309K LM711CN 
LM310 U5B7741393 LM723 
LM311 U5B7734393 LM723C 
LM312 U5B7776393 LM741 
LM376 U6A7723393 LM741C 
LM701C LM748 
LM703L LM748C 
LM709 LM1303 
LM709A LM1304 
LM709C LM1305 
LM709CN LM 1458 U5F7747312 
LM710 LM1558 U5F 7747393 
LM710A LM3065 
LM710CN LM7524 
LM711 LM7525 

FAIRCHILD FAIRCHILD 

RCA — FUNCTIONAL RCA FUNCTIONAL 

EQUIVALENT EQUIVALENT 
CA3000 U5B7702312 CA3035 U6A7739393 
CA3001 U5F7733312 CA3036 
CA3002 U5Z7703394 CA3037 U6A7709312 
CA3004 U52Z7703394 CA3038 U6A7709312 
CA3005 U5Z7703394 CA3039 
CA3006 U5Z7703394 CA3040 U5F7733312 
CA3007 U5B7716393 CA3041 CA3065 
CA3008 U3F 7702312 CA3042 CA3065 
CA3010 U5B7702312 CA3043 CA3065 
CA3011 U5E7754394 CA3044 
CA3012 U5E7754394 CA3045 
CA3013 U5E7754394 CA3046 
CA3014 U52Z7754394 CA3047 U6A7709393 
CA3015 U5B7702312 CA3048 U6A7749393 
CA3016 U3F7702312 CA3052 U6A7739393 
CA3018 CA3053 U52Z7703394 
CA3019 CA3054 
CA3021 U6A7757394 CA3055 U5R7723312 
CA3022 U6A7757394 CA3056A U5B7702312 
CA3023 U6A7757394 CA3059 U6A7742393 
CA3026 CA3060 U6A7739393 
CA3028 U52Z7703394 CA3064 
CA3028A U52Z7703394 CA3065 
CA3029 U6A7702393 CA3066 
CA3030 U6A7702393 CA3067 
CA3031 CA3068 
CA3032 CA3075 
CA3033 CA3076 





U6A7709312 
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FAIRCHILD 











SIGNETICS FUNCTIONAL 
EQUIVALENT 
SE501K U5B7733312 
NE501K U5B7733393 
NE501A U6A7733393 
NE510A U6A7754394 
NE511A CA3045 
SE515K U5B7730312 
NE515K U5B7730393 
SE518K U5F7711312 
NE518K U5F7711393 
NE518A U6A7711393 
SE526K U5B7710312 
NE526K U5B7710393 
NE526A U6A7710393 
NE528B U7B7525393 
SE528E U7B7525312 
SE528R U7B7525312 
SE531T U5F7715312 
NE531T U5F7715393 
SE533T U5B7776312 
NE533T U5B7776393 
SE536T 
NE536T 
SE550L U5R7723312 
NES550L U5R7723393 
NE550A U6A7723393 
S5101T 
S51A1T U5B7101312 
S51A8T U5B7108312 
N5201T | 
N5201A U6A7101333 
N53A1T U5B7101392 
N53A1V U9T7101393 
N53A8T U5B7108392 
N5595A U6A7795393 
FAIRCHILD 
SPRAGUE FUNCTIONAL 
EQUIVALENT 
ULN2111A U6A7754394 
ULN2111N U7F7754394 
ULN2113A U6A7754394 
ULN2113N U7F7754394 
ULN2114A 
ULN2114K 
ULN2114N 
ULN2114W 
ULN2120A 
ULN2120N 
ULN2121A U6A7767394 
ULN2121N U7F7767394 
ULN2122A 
ULN2122N 


1 





FAIRCHILD 
FUNCTIONAL 
EQUIVALENT 


SIGNETICS 


S5595F 
S5596K 
N5596K 
N5596A 
S5709T 
N5709T 
N5709A 
S5710T 
N5710T 
N5710A 
S5711K 
S5711T 
N5711K 
N5711A 
S$5723L 
N5723L 
N5723A 
S5733K 
N5733K 
N5733A 
S5733F 
S5740T 
N5740T 
S5741T 
N5741T 
N5741A 
N5741V 
S5748T 
N5748T 
N5748A 
N5748V 
N7524B 
N7525B 


SPRAGUE 


ULN2124A 
ULN2124N 
ULN2126A 
ULN2126N 
ULN2127A 
ULN2127N 
ULN2128A 
ULN2128N 
ULN2129A 
ULN2129N 
ULN2131A 
ULN2131N 
ULN2165A 
ULN2165N 








U6A7796393 
U6A7709393 


U6A7710393 
U5F7711312 


U6A7711393 
U6A7723393 


U6A7733393 


U6A7741393 


U6A7748393 


FAIRCHILD 
FUNCTIONAL 
EQUIVALENT 


U6A7739393 
U7F 7739393 


U6A7754394 
U7F7754394 


Tl 


SN5512L 
SN7512L 
SN5514L 
SN7514L 
SN55107AJ 
SN75107AJ 
SN75107AN 
SN55108AJ 
SN75108AJ 
SN75108AN 
SN55109J 
SN75109J 
SN75109N 
SN55110J 
SN75110J 
SN75110N 
SN75150J 
SN75150N 
SN75150P 
SN75100L 
SN75154J 
SN75154N 
SN52702AL 
SN52702AS 
SN52702L 
SN52702S 
SN72702N 
SN52702N 
SN72702L 
SN72702S 
SN52101J 
SN52101AL 
SN52101AZ 
SN72301AJ 
SN72301AN 
SN72301AL 
SN72301AZ 
SN52107J 
SN52107L 
SN52107S 
SN72107J 
SN72307N 
SN72307P 
SN72307L 
SN72307Z 
SN52709AL 
SN52709AS 
SN52709AN 
SN52709AJ 
SN52709N 
SN52709J 
SN52709L 
SN52709S 
SN72709N 
SN72709J 
SN72709L 
SN72709S 
SN52701J 
SN52710N 
SN52710L 
SN52710S 
SN72710J 





FAIRCHILD 
FUNCTIONAL 
EQUIVALENT 


U5F 7733312 
U5F 7733393 
U5F 7733312 
U5F 7733393 


U6A96 16393 
U6A96 16393 
U6A96 16393 
U7B961559X 
U6A9617393 
U6A96 17393 
U5B7702312 
U3F 7702312 
U5B7702312 
U3F 7702312 
U6A7702393 
U6A7702312 
U5B7702312 
U3F 7702312 


U6A7777312 
U5B7777312 
U3F 7777312 
U6A7777393 
U6A7777393 
U9T7777393 
U5B7777393 
U3F 7777312 


TI 


SN73710N 


SN72710L 
SN72710S 
SN52810J 
SN52810N 
SN52810L 
SN52810Z 
SN72810J 
SN72810J 
SN72810P 
SN72810L 
SN72810Z 
SN52510J 
SN52510N 
SN52510L 
SN52510Z 
SN72510J 
SN72510N 
SN72510P 
SN72510L 
SN72510Z 
SN52711J 
SN52711N 
SN52711L 
SN52711S 
SN72711J 
SN72711N 
SN72711L 
$N72711S 
SN52811J 
SN52811N 
SN52811L 
SN72811J 
SN72811P 
SN72811L 
SN2720N 
SN528205 
SN52820N 
SN72820J 
SN52733N 
SN52733L 
SN72733N 
SN72733L 
SN5510L 
SN5510F 
SN52741J 
SN52741N 
SN52741L 
SN52741Z 
SN72741N 
SN72741J 
SN72741P 
SN72741L 
SN72741Z 
SN52558L 
SN72558P 
SN72558L 
SN52747J 
SN52747N 
SN52747L 
SN72747)J 
SN72747N 





FAIRCHILD 


FUNCTIONAL 
EQUIVALENT 


U6A7710312 
U6A7710312 
U5B7710312 
U3F7710312 
U6A7710393 
U6A7710393 
U6A7710393 
U5B7710393 
U3F7710312 
U6A7710312 
U6A7710312 
U5B7710312 
U3F7710312 
U6A7710393 
U6A7710393 
U6A7710393 
U5B7710393 
U3F7710312 


U6A7711312 
U6A7711312 
U5F7711312 
U6A7711393 
U6A7711393 
U5F7711393 
U6A7711393 
U6A7734312 
U6A7734312 
U6A7734393 


U5F7733312 
U3F 7733312 


U5F7747312 
U7A7747393 
U5F7747312 


Tl 


SN72747L 
SN52748J 
SN52748N 
SN52748L 
SN52748Z 
SN72748J 
SN72748N 
SN72748P 
SN72748L 
SN72748Z 
SN52770L 
SN72770L 
SN52771L 
SN72771L 
SN7524J 
SN7524N 
SN7525J 
SN7525N 
SN75235J 
SN75235N 
SN75450AN 





FAIRCHILD 
FUNCTIONAL 
EQUIVALENT 


U5B7740312 
U5B7740393 
U5B7740312 
U5B7740393 
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Tl 


SN75451AP 
SN72400N 
SN72400L 
SN56514J 
SN56514N 
SN56514L 
SN76110N 
SN76104 
SN76105 
SN76131 
SN76242 
SN76243 
SN76246 
SN76630 
SN76533 
SN76564 
SN76619 
SN76640 
SN76660 
SN76665 
SN76110 





FAIRCHILD 
FUNCTIONAL 
EQUIVALENT 


U6A7723393 
U5R7723393 
U6A7796393 
U6A7706393 
U5F 7796393 


U52Z7703394 
U6A7754394 
CA3065 


For Complete Ordering Information See Page 304 


Data Sheets 





wA702 
WIDEBAND DC AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The uA702 is a complete DC amplifier constructed on a single silicon 
chip, using the Fairchild Planar* epitaxial process. It is intended for use as an operational amplifier in CONNECTION DIAGRAMS 


miniaturized analog computers, as a precision instrumentation amplifier, or in other applications 8 LEAD METAL CAN 
requiring a feedback amplifier useful from DC to 30 MHz. (TOP VIEW) 


LOW OFFSET VOLTAGE 

LOW OFFSET VOLTAGE DRIFT 
WIDE BANDWIDTH — 20 MHz TYP. pace 
HIGH SLEW RATE — 5 V/us TYP. NG COMPENSATION 


(J LEAD 


ABSOLUTE MAXIMUM RATINGS 


Voltage Between V* and V— Terminals 21V NOTE: Pin 4 connected to case. 
Peak Output Current 50 mA ORDER PART NOS: 
Differential Input Voltage +50 V U5B7 702312 
Input Voltage +1.5 V to —6.0 V U5B7 702393 
Internal Power Dissipation (Note) SSS SSS SSS eee 
Metal Can 500 mW 14 LEAD DIP 
Ceramic DIP 670 mw (TOP VIEW) 
Flatpak 570 mW 
Operating Temperature Range 
Military (312 Grade) —55°C to +125°C 
Commercial (393 Grade) 0°C to +70°C 
Storage Temperature Range —65°C to +150°C OUTPUT 
Lead Temperature (Soldering, 60 seconds) 300°C : 
NOTE 


Rating applies to ambient temperature up to 70°C. Above 70° C ambient derate linearly at 6.3 mw/°c 
for Metal Can, 8.3 mW/°C for Ceramic DIP and 7.1 mW/°C for the Flatpak package. 


EQUIVALENT CIRCUIT 

ORDER PART NOS. 
U6A7702312 
U6A7702393 


FLATPAK 
(TOP VIEW) 


EXTERNAL 
FREQUENCY 
COMPENSATION 


INVERTING 
INPUT 


NON-INVERTING 
INPUT 


ORDER PART NOS: 
U3F7702312 


Pin numbers are shown for Metal Can only. 





*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ A702 


312 GRADE 


ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise specified) 


PARAMETER 


Input Offset Voltage 

Input Offset Current 

‘Input Bias Current 

input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 
Large-Signal Voltage Gain 


Output Resistance 

Supply Current 

Power Consumption 

Transient Response (unity-gain) 


- 


Risetime 
Overshoot 
Transient Response (x100 gain) 


Risetime 
Overshoot 


V+ = 12.0 V, V—- =-6.0 V 


Pon elttoNs MIN. TYP. MAX. 


0.5 
180 
2.0 

40 


2.0 
500 
5.0 


Rg <2-k2 


+0.5 
Rg <2k9,f <1 kHz 
Ri 2 100 kQ, VouT = £5.0 V 
Ri 2 100 kQ, Vout =+2.5 V 


6000 


500 
6.7 
120 


VouT =0 

Vout =9 

Cy) = 0.01 uF, Ry = 202, 
Rz_ 2 100 kQ, Vin, = 10 mV 


Cy < 100 pF 
C3 = 50 pF, RR, > 100 kQ, 
VIN =i mV 


The following specifications apply for —55°C < Ty < +125°C: 


Input Offset Voltage 
Average Temperature Coefficient 
of Input Offset Voltage 


Input Offset Current 

Average Temperature Coefficient 
of Input Offset Current 

Input Bias Current 

Input Resistance 

Common Mode Rejection Ratio 

Supply Voitage Rejection Ratio 

Large-Signal Voltage Gain 

Output Voltage Swing 


Supply Current 


Power Consumption 


VOLTAGE TRANSFER 


CHARACTERISTIC 


vte+lav_| 


Rs < 2k 

Rs = 502, 

Ta = 25°C to Ty = 4+125°C 
Rs =50 2, 

Ta = 25°C to Ta = —55°C 

Ta =+125°C 

Ta =—55°C 

Ta = 25°Cto Ta = +125°C 
Ta = 25°C to Ta = —55°C 

Ta =—55°C 


Rs <2kQ,f <1 kHz 

V+=12V, V—=—6V to 
V+= 6V,V—=-3V 

Rg <2k2 

R_ 2 100 kQ, VguT = +5.0 V 
Ri 2 100 k2, Vout = +#2.5 V 
Ru 2 100 kQ 

RL 2 10k2 

Ta = +125°C, Vout =0 

Ta = —55°C, Vout =0 

Ta = +125°C, Vout =0 

Ta =—55°C, Vout =0 


6.7 
7.5 
120 
135 


TYPICAL PERFORMANCE CURVES (312 GRADE) 


‘VOLTAGE TRANSFER 
CHARACTERISTIC 












































QUTPUT VOLTAGE —V 


VOLTAGE GAIN — dB 








OUTPUT VOLTAGE -V 















































INPUT VOLTAGE ~ mV 





INPUT VOLTAGE —mV 
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V+ = 6.0V, V— =—-3.0 V 
MIN. TYP. MAX. 


0.7 

120 
1.2 

67 


3.0 
500 
3.5 


+0.5 


VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
























































60 100 
TEMPERATURE — °C 


140 


FAIRCHILD LINEAR INTEGRATED CIRCUITS @ y»A702 


393 GRADE 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified) 


PARAMETER 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 
Large-Signa! Voltage Gain 


Output Resistance 

Supply Current 

Power Consumption 

Transient Response (unity gain) 


Risetime 
Overshoot 
Transient Response (x100 gain) 


Risetime 
Overshoot 


The following specifications apply for 0°C < 


Input Offset Voltage 

Average Temperature Coefficient 
of Input Offset Voltage 

Input Offset Current 

Average Temperature Coefficient 
of Input Offset Current 

Input Bias Current 

Input Resistance 

Common Mode Rejection Ratio 

Supply Voltage Rejection Ratio 


Large-Signal Voltage Gain 


Output Voltage Swing 


Supply Current 
Power Consumption 


VOLTAGE TRANSFER 
CHARACTERISTIC 





V+=12.0 V, V— =—-6.0 V 


CONDITIONS MIN. TYP. MAX, 


Rs <2kQ 1.5 5.0. 
0.5 2.0 
2.5 7.5 
32 
+0.5 
Rg <2k9,f <1 kHz 92 
R_ 2 100 k2, VouT = +5.0 V 
R, 2 100 kQ, VouT = +2.5 V 


VouT =9 

Vout = 0 

C) = 0.01 uF, Ry = 202 

RL < 100 kQ, Vin = 10 mV 


CL < 100 pF 
C3 =50pF,R, > 
VIN =1mvV 


100 kQ, 


Ta < +70°C: 
Rg <2k2 

Rs = 502, 

Ta = +70°Cto Ta =0°C 


Ta = 25°Cto Ta = +70°C 
Ta = 25°Cto Ta =O°C 
Ta =O°C 
Rg < 2k, f <1 kHz 
V+=12V,V—=6Vto 
V+= 6V,V—=3V 

Rg <2k2 

Ri, = 100 k2, VouT = +5.0 V 
Rz_ = 100 kQ, Vout = 42.5 V 
Ri >= 100 kQ 

RL >= 10k 

VouT =0 

VouT =0 


TYPICAL PERFORMANCE CURVES (393 GRADE) 


VOLTAGE TRANSFER 
CHARACTERISTIC 


























-OUTPUT VOLTAGE - V 








w 
RQ 
Ss 
oS 


OUTPUT VOLTAGE - V 
VOLTAGE GAIN 















































INPUT VOLTAGE - mv 








3. 0 -3.0 rd 0 1.0 
INPUT VOLTAGE - mv 
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V+ =6.0 V, V—=-3.0 V 
MIN. TYP. MAX. 


1.7 6.0 
0.3 2.0 
1.5 5.0 
55 

+0.5 
92 


800 
300 
2.1 
19 


VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 












































30 40 50 
TEMPERATURE - °C 





FAIRCHILD LINEAR INTEGRATED CIRCUITS @ »A702 


TYPICAL PERFORMANCE CURVES (312 GRADE) 


VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 





3 
So 
oO 





nw 
a 





wo 
Oo 
o 
Mm 
fo} 








ao 
oS 
o 
- 
uo 








VOLTAGE GAIN - dB 
INPUT BIAS CURRENT - pA 


~ 
o 
o 
Oo 
































60 
TEMPERATURE - °C 


INPUT BIAS CURRENT 
AS A FUNCTION OF 


AMBIENT TEMPERATURE 
5 


(Pace Lenka Bane nee 





pb 
2° 
oO 


Vt 
a3 
4 














nm 
fo} 
fo) 





INPUT BIAS CURRENT — pA 
INPUT OFFSET CURRENT - nA 








i’ 4 























20 60 
TEMPERATURE —°C 


100 140 


PEE sunae 
‘ M4 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 


























+8 
-4 
SUPPLY VOLTAGES - a 


i 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 









































TEMPERATURE - °C 


COMMON MODE REJECTION RATIO 


AS A FUNCTION OF 
AMBIENT TEMPERATURE 

















COMMON MODE REJECTION RATIO - dB 
































TEMPERATURE - °C 


INPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 





INPUT RESISTANCE - ka 





























60 100 


TEMPERATURE - °C 


POWER SUPPLY CURRENT —mA 


nm ow os 
to] fo} =) 
°o oO oO 


OUTPUT RESISTANCE — a 


~ 
[=] 
=) 


140 
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INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 

















3 
3 





INPUT OFFSET CURRENT —nA 



































+10 
=5 
SUPPLY VOLTAGES —V 


SUPPLY VOLTAGE REJECTION RATIO 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
































SUPPLY VOLTAGE REJECTION RATIO - pVv/V 





























20 60 
TEMPERATURE ~ °C 


POWER SUPPLY CURRENT 


AS A FUNCTION OF 
AMBIENT TEMPERATURE 





















































TEMPERATURE ~°C 


OUTPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 





















































60 100 


TEMPERATURE — °C 


140 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e@ »A702 


TYPICAL PERFORMANCE CURVES (393 GRADE) 


VOLTAGE GAIN INPUT BIAS CURRENT INPUT OFFSET CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE : SUPPLY VOLTAGES SUPPLY VOLTAGES 
00 0 


SRPRRAREES Awe ee ae 
LS 














VOLTAGE GAIN 








INPUT BIAS CURRENT - pA 
INPUT OFFSET CURRENT - nA 












































TEMPERATURE - °C 


INPUT BIAS CURRENT INPUT OFFSET CURRENT SUPPLY VOLTAGE REJECTION RATIO 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
5 000 























INPUT BLAS CURRENT - pA 
{INPUT OFFSET CURRENT - nA 











SUPPLY VOLTAGE REJECTION RATIO - yV/V 

















TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE - °C 


COMMON MODE REJECTION RATIO POWER SUPPLY CURRENT 
AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
6.0 





























COMMON MODE REJECTION RATIO - dB 
POWER SUPPLY CURRENT - mA 














TEMPERATURE - °C TEMPERATURE ~ °C 


INPUT RESISTANCE OUTPUT RESISTANCE 
AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE 














INFUT RESISTANCE - kG 


OUTPUT RESISTANCE - 9 














TEMPERATURE - °C TEMPERATURE - °C 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e A702 


TYPICAL PERFORMANCE CURVES (312 AND 393 GRADES) 


OUTPUT VOLTAGE SWING SUPPLY CURRENT COMMON MODE REJECTION RATIO 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
LOAD RESISTANCE The es FREQUENCY 


— 
> 











V 
x} 


= 
o 














@o 








a 


























SUPPLY CURRENT - mA 








COMMON MODE REJECTION RATIO - dB 





PEAK-TO-PEAK OUTPUT SWING — 

































































10 k 
FREQUENCY - H, 


- a 5 
LOAD RESISTANCE — 2 SUPPLY VOLTAGES - v 


SLEW RATE SLEW RATE 
AS A FUNCTION OF AS A FUNCTION OF 
CLOSED-LOOP VOLTAGE GAIN CLOSED-LOOP VOLTAGE GAIN 
(LAG COMPENSATION) aC EAD- LAG COMPENSATION) TRANSIENT RESPONSE 






































SLEW RATE - Vis 
SLEW RATE - Vius 


id 
es 








“RELATIVE OUTPUT 

















RISETIME 
1 















































CLOSED- LOOP VOLTAGE GAIN CLOSED-LOOP VOLTAGE GAIN 


TRANSIENT RESPONSE TEST CIRCUITS 


UNITY-GAIN AMPLIFIER X100 AMPLIFIER 
(LAG COMPENSATION) (LEAD COMPENSATION) SERIES RESISTANCE LIMITING* 


LOGIC COMPATIBILITY 


TO LOGIC + SUPPLY 


*Peak Current Limiting with Capacitive Loads. Pin numbers are shown for Metal Can only. 





_2i 


FAIRCHILD LINEAR INTEGRATED CIRCUITS © »A702 


TYPICAL PERFORMANCE CURVES (312 AND 393 GRADES) 


INPUT VOLTAGE RANGE OUTPUT VOLTAGE SWING | VOLTAGE GAIN 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
SUPPLY VOLTAGES SUPPLY VOLTAGES SUPPLY VOLTAGES 


1 
Bae POSITIVE LIMIT 




















INPUT VOLTAGE RANGE —V 
PEAK-TO-PEAK OUTPUT SWING - V 










































































-4 -5 - : : 
SUPPLY VOLTAGES —V SUPPLY VOLTAGES - V SUPPLY VOLTAGES - V 


FREQUENCY RESPONSE FOR FREQUENCY RESPONSE FREQUENCY RESPONSE FOR 
VARIOUS CLOSED-LOOP GAINS WITH CONSERVATIVE VARIOUS CLOSED-LOOP GAINS 


(LAG COMPENSATION) COMPENSATION NETWORK (LEAD-LAG COMPENSATION) 
8 80 
PEN-LOOP, Cy=O|_| |} yt=st2v i OPEN- Bae re 


V7=-6V lee ll bx | Tas +26°¢ 

Stns ae Neeser fT ot 3 aol 
i : 

oo TH ss 
; TNL 


























VOLTAGE GAIN — dB 
VOLTAGE GAIN — dB 
VOLTAGE GAIN —dB 























X1 CLOSED-LOOP 


aoe] | | {II 
0 Hi 


aes 2 
1M 10M Tk 10k 100k 1M 10M 
FREQUENCY — Hz FREQUENCY — Hz FREQUENCY —Hz 











































































































OUTPUT VOLTAGE SWING 
AS A FUNCTION OF OUTPUT VOLTAGE SWING 
FREQUENCY FOR VARIOUS AS:A FUNCTION OF FREQUENCY 
EEG COMPENSATION NETWORKS WITH LEAD-LAG COMPENSATION 


vie lav 

Ta = 25°C V7= -6V J 

Ry * 100k2 Ty = +25°C 
WoT {{ | IN 









































PEAK-TO-PEAK OUTPUT SWING - V 
PEAK-TO-PEAK OUTPUT SWING —V 







































































1M 10M 
FREQUENCY - H, FREQUENCY — Hz 


FREQUENCY COMPENSATION CIRCUITS 


LAG COMPENSATION LEAD-LAG COMPENSATION 


Pin numbers are shown for Metal Can only. 





wA703 
RF-IF AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A703 is an RF-IF amplifier constructed on a single silicon chip 
and is intended for use as a limiting or non-limiting amplifier, harmonic mixer, or oscillator to 150 
MHz. The low internal feedback of the device insures a higher stability-limited gain than that available 
from conventional circuitry. Including the biasing network in the same package reduces the number of ea DIA.——=| 
external components required, thereby increasing the reliability and versatility of the device. 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-78) outline 


e 29 mmho MINIMUM FORWARD TRANSADMITTANCE 

® 1.0 mmho/0.05 mmho MAXIMUM INPUT/OUTPUT 
CONDUCTANCE 

@ 12.5 pF/4.0 pF MAXIMUM INPUT/OUTPUT CAPACITANCE 


ABSOLUTE MAXIMUM RATINGS 





Supply Voltage ‘20 V 

Output Collector Voltage 24V 

Voltage Between Input Terminals +5.0V 

Internal Power Dissipation 500 mW 

Operating Temperature Range orc to + 70°C il saicn aicigneia Rees 
Storage Temperature Range —65 C to +150 C Leads are gold-plated kovar 
Lead Temperature (Soldering, 60 seconds) 300°C Package weight is 0.95 gram 


ORDER PART NO. U527703394 





SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


(TOP VIEW) 
yt 


DECOUPLINGQ) 


INPUT HIGH O INPUT LOW 


OQ 
GROUND 


GROUND NOTE: Pin 4 connected to case. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ yuA703 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12 V unless otherwise specified) 



















PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
Power Consumption Cin = 0 110 170 mw 
Quiescent Output Current ein = 0 15 2.5 3.3 mA 
Peak-to-Peak Output Current Cin = 400 MVems, f = 1 KHz 3.0 mA 
Output Saturation Voltage 1.7 Vv 
Forward Transadmittance ein = 10 MVems, f = 1 KHz 29 33 mmho 
Input Conductance Cin < 10 MVems, f = 10.7 MHz 0.35 1.0 mmho 
Input Capacitance Cin <10 MVemzs, f = 10.7 MHz 9.0 125 pF 
Output Capacitance €g = 100 MVyms, f = 10.7 MHz 2.0 4.0 pF 
Output Conductance €g = 100 MVrms, f = 10.7 MHz 0.05 mmho 
Noise Figure f = 30 MHz, Rg = 500 2 6.5 dB 

f = 100 MHz, Rg = 500 2 8.0 dB 
The following specifications apply for O°C < Ta < 70°C: 
Quiescent Output Current ein =O 1.7 3.5 mA 
Peak-to-Peak Output Current Cin = 400 MVims, f = 1 KHZ 3.2 ‘mA 
Output Saturation Voltage 18 Vo 
Forward Transadmittance Cin = 10 MVerms, f = 1 KHZ 22 mmho 
Input Conductance ein <10 MVerms, f = 1 KHz 0.71 mmho 
Output Conductance @g = 100 MVems, f <5 MHz 0.06 mmho 

TYPICAL PERFORMANCE CURVES 

INPUT RESISTANCE AND 
CAPACITANCE AS A INPUT ADMITTANCE AS A OUTPUT ADMITTANCE AS A 
FUNCTION OF INPUT VOLTAGE FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY 
: Cee : CTT Jette 
ot | tvewl TT TT Tf, tee TTT], 
Ree mail i eal 





INPUT RESISTANCE - kQ 





300 
input VOLTAGE - mVrms 








INPUT CAPACITANCE - pF 


FORWARD TRANSADMITTANCE - mmho 





FORWARD TRANSADMITTANCE 
AS A FUNCTION OF FREQUENCY 





PHASE ANGLE - DEGREES 

















FREQUENCY - MHz 


INPUT CONDUCTANCE - mmho 












PATTY TT TT | feswoveranee 
Pattie 
fi 


Fa aA 


a es a | 
0 ober 0 
10 1000 

FREQUENCY ~ a 













NI 





/ 
/ 
I 











MAXIMUM REVERSE 
TRANSADMITTANCE AS A 
FUNCTION OF FREQUENCY 


Pd Lf vse] | 


Ta 25°C | 







a 
a 
eee 
HTH tL | eT 

UT VT 
pyc OO 
Petit tT eT TT 
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FREQUENCY - aie 
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INPUT SUSCEPTANCE - mmho 


OUTPUT CONDUCTANCE - mmhO 





SUSCEPTANCE 


Tein 
lt 








FREQUENCY - MHz 


OUTPUT CURRENT AS A 
FUNCTION OF INPUT VOLTAGE 


CALL] 
Fa St 
CCN 
Ee eos ae 
ee Nee 
i 
SN fc 
CO 
FD 
ices Se 


0 
-250 -L50 -50 50 150 250 
INPUT VOLTAGE ~ mV 
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OUTPUT CURRENT - mA 
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OUTPUT SUSCEPTANCE - mmho 


uwA709 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A709 is a high gain operational amplifier constructed on a single 
silicon chip using the Fairchild Planar* epitaxial process. It features low offset, high input impedance, 
large input common mode range, high output swing under load and low power consumption. The device 
displays exceptional temperature stability and will operate over a wide range of supply voltages with 
jittle degradation of performance. The amplifier is intended for use in DC servo systems, high 
impedance analog computers, low-level instrumentation applications and for the generation of special 
linear and nonlinear transfer functions. 


CONNECTION DIAGRAMS 
(TOP VIEWS) 


8 LEAD METAL CAN 


INPUT FREQ. COMP. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 
internat Power Dissipation (Note) 
Metal Can 
Ceramic DIP 
Flatpak 
Differential Input Voltage 
Input Voltage 
Storage Temperature Range 
Metal Can, Ceramic DIP, and Flatpak 
Operating Temperature Range 
Military (311 and 312 Grades) 
Commerical (393 Grade) 
Lead Temperature 
Metal Can, Ceramic DIP and Flatpak (Soldering 60 seconds) 
Output Short Circuit Duration 


NOTE 


+18 V 


500 mW 
670 mW 
570 mW 
+5.0V 
+10 V 


~65°C to +150°C 


~55°C to +125°C 
0°C to +70°C 


300°C 


5 seconds | 


Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 
6.3 mW/°C for Metal Can, 6.3 mW/°C for Silicone DIP, 8.3 mW/°C for Ceramic DIP and 


7.1 mW/°C for the Flatpak package. 


EQUIVALENT CIRCUIT 


INPUT FREQUENCY 
COMPENSATION 


INVERTING 
INPUT 


NON-INVERTING 


OUTPUT 
OQ FREQUENCY 
COMPENSATION 
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NOTE: Pin 4 connected to case 


ORDER PART NOS.: 
U5B7709311 
U5B7709312 
USB7709393 


14 LEAD DIP 


INPUT FREQ. COMP. [_] | J INPUT FREQ. COMP. 


INVERT INPUT [_} 


NON-INVERT INPUT E> ad ; 
6 gL _] ouTPUT FREQ. COMP. 
N.c.L]7 BE Jnc. 


ORDER PART NOS.: 
U6A7709311 
U6A7709312 
U6A7709393 


FLATPAK 


ORDER PART NOS.: 
' U3F7709311 
U3F7709312 





*Planar is a patented Fairchild process. 


OPEN-LOOP VOLTAGE GAIN 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e A709 


(311 GRADE) 


ELECTRICAL CHARACTERISTICS (Ta = +25°C, +9 V < Vs < £15 V unless otherwise specified) 


PARAMETER (see definitions) 


Input Offset Voltage 
Input Offset Current | 
Input Bias Current 
Input Resistance 
Output Resistance 


Supply Current 
Power Consumption 


Transient Response 


Risetime 


Overshoot 


CONDITIONS MIN. 


Rg < 10 kQ 


Vg =+15V 
Vg = +15 V 


Vs =+215 V, Vin = 20 mV, RL =2k2, Cy =5nF, 
Ry = 1.5 kQ, Co = 200 pF, R2 = 502 


CL < 100 pF 


The following specifications apply for -55°C < Ty < +125°C: 


Input Offset Voltage 


Average Temperature Coefficient 
of Input Offset Voltage 


Input Offset Current 


Average Temperature Coefficient 
of Input Offset Current 


Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Large-Signal Voltage. Gain 
Output Voltage Swing 


Supply Current 


Power Consumption 


VOLTAGE GAIN 


Rg <10kQ 


Rg = 502, Tp = +25°C to +125°C 
Rg = 502, Ta = +25°C to -55°C 
Rg = 10 kQ, Ty = +25°C to +125°C 
Rg = 10 k&, Ta = +25°C to -55°C’ 


Ta =+125°C 
Ta = -55°C 


Ta = +25°C to Ta = +125°C 
Ta = +25°C to Ta = -55°C 


Ta =-55°C 

Ta =-55°C 85 
Vg =+215 V +8.0 
Rg < 10 k2 80 
Rg < 10k 

Vs =215 V, RE >2kQ, Vout =2#15 V 
Vg =+15 V,RL > 10 kQ 

Vg =+15V, REL 2>2k2 

Ta =+125°C, Vg = +415 V 

Ta =-55°C, Vg = +15 V 

Ta =4125°C, Vg = 415 V 

Ta =-55°C, Vg = 415 V 


25,000 


+12 
+10 


GUARANTEED ELECTRICAL CHARACTERISTICS 
(311 GRADE) 


INPUT COMMON MODE 
VOLTAGE RANGE 


OUTPUT VOLTAGE SWING 


Oo 














°o 

















S 
°o 








Fad 
°o 



































SUPPLY VOLTAGE — £V 


PEAK-TO-PEAK OUTPUT SWING — V 








COMMON MODE VOLTAGE RANGE — +V 





N 
° 



































11 12 11 
SUPPLY VOLTAGE — £V SUPPLY VOLTAGE — +V 


POWER CONSUMPTION — mw 


100 
70,000 


POWER CONSUMPTION 



























































1 12 13 
SUPPLY VOLTAGE — +V 








OPEN-LOOP VOLTAGE GAIN 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A709 


(312 GRADE) 
ELECTRICAL CHARACTERISTICS (Ta, = +25°C,49V< Vs < +15 V unless otherwise specified) 





























































































































































































































PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS 
Input Offset Voltage Rs < 10 kQ 1.0 5.0 mV 
Input Offset Current 50 200 nA 
Input Bias Current 200 500 nA 
Input Resistance 150 400 kKQ 
Output Resistance 150 2 
Power Consumption Vg =+t15 V 80 165 mW 
Transient Response VIN = 20 mV, RL =2kQ, 

Risetime Cz = 5000 pF, Rz =1.5kQ, 
Cp = 200 pF, Rp = 502 oe = 
Overshoot Cy < 100 pF 10 30 % 
The following specifications apply for -55°C < Ta < +125°C: 

Input Offset Voltage Rg < 10 kQ 6.0 mV 
Average Temperature Coefficient Rs = 502 3.0 uV/°C 

of Input Offset Voltage Rs < 10 k2 6.0 uVIPC 

Large-Signal Voltage Gain Vg =#19V,RL>2kQ, 

Vout =210 V 25,000 45,000 70,000 
Output Voltage Swing Vg =t15 V,R_ > 10k2 +12 +14 Vv 
Vg =+15V,R_ >2k2 +10 +13 Vv 

Input Voltage Range Vg =+15V +8.0 +10 Vv 
Common Mode Rejection Ratio Rs < 10 k2 70 90 dB 
Supply Voltage Rejection Ratio Rg < 10 kQ 25 150 pV/V 
Input Offset Current Ta =+125°C 20 200 nA 

Ta = -55°C 100 500 nA 
input Bias Current Ta = -55°C 0.5 1.5 yA 

Input Resistance 40 100 kQ 

GUARANTEED ELECTRICAL CHARACTERISTCS 
(312 GRADE) 
INPUT COMMON MODE 
VOLTAGE GAIN OUTPUT VOLTAGE SWING VOLTAGE RANGE POWER CONSUMPTION 
70" RL>2k2 
-58°C < Ta <+125°C 
6o x [HA a > Ed 
[oy Td ® w 2 
= 2 
a ty | & Fs i) 
+ L w ° 
me E Z E 
40 k + 3 a 2 
30 k ia 1 a : : : 
2 
20 k ist z 3 
es ao 10 "W 12 13 14 15 9 10 "1 12 13 14 5 9 10 1 12 13 14 15 
SUPPLY VOLTAGE - #V SUPPLY VOLTAGE — 2V SUPPLY VOLTAGE — 2V SUPPLY VOLTAGE - #V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ A709 


(393 GRADE) 


ELECTRICAL CHARACTERISTICS (Vs = #15 V, Ta = 25°C unless otherwise specified) 


PARAMETER (see definitions) 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Input Resistance 
Output Resistance 


CONDITIONS 
Rs < 10k2,29V< Vg <t15V 


50 


TYP. 


2.0 
100 
0.3 
250 
150 


Large-Signal Voltage Gain RE >2kQ,; Vout =+10 V 15,000 45,000 


Output Voltage Swing 


Input Voltage Range 
Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Power Consumption 
Transient Response 

Risetime 


Overshoot 


Ry > 10 kQ 
RL >2kaQ 


Rg < 10kQ 


+12 
+10 
+8.0 
65 


Rg < 10 kQ 


VIN = 20 mV, RL =2 kQ, 
Cz = 5000 pF, Ry = 1.5 kQ, 
C2 = 200 pF, Ro = 502 
CL < 100 pF 


The following specifications apply for O°C < Ta < +70°C: 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Large-Signal Voltage Gain 
Input Resistance 


VOLTAGE GAIN 


ee ae rie ae 


OPEN-LOOP VOLTAGE GAIN 











Rg < 10k2,#9 V< Vg <+15V 


RL >2k2, Vout = 210 V 


GUARANTEED ELECTRICAL CHARACTERISTICS 


(393 GRADE) 


+14 
+13 
£10 
90 
25 
80 


0.3 


10 


INPUT COMMON MODE 


OUTPUT VOLTAGE SWING 


VOLTAGE RANGE 





at TRIE 
o°C<Ta <+70°C 
Geol 























RERRRE BL 





PEAK-TO-PEAK OUTPUT SWING — V 
COMMON MODE VOLTAGE RANGE — tV 











SUPPLY VOLTAGE — +V 





SUPPLY VOLTAGE — +V 





























10 11 12 13 
SUPPLY VOLTAGE — £V 


FREQUENCY COMPENSATION CURVES(FOR ALL GRADES) 
OUTPUT VOLTAGE SWING ASA 


OPEN-LOOP FREQUENCY 
RESPONSE FOR VARIOUS 
VALUES OF COMPENSATION 





FREQUENCY RESPONSE 


FOR VARIOUS 


Ti LOOP GAINS 





HA Ul ve 
TaA= 
Lm rT TT 3 pF 


= £15V 
25°C 





= 100 pF, Th 1.6 kQ, ie 3 || TNH 








OPEN-LOOP VOLTAGE GAIN — 4B 











eta PS 


FREQUENCY — Hz 














500 pF, Ry = 1.5 k8,C2= 20 9F | EU 
TUE AIEN 





CLOSED-LOOP VOLTAGE GAIN — dB 


C1 = 5000 pF, Ry = 1.5 k&, C2 = 200 pF 











10k 100 k 
FREQUENCY — Hz 


AH 


SETAE HESS 
eve? | LTH Ul vlan 
k 














PEAK-TO-PEAK OUTPUT SWING — V 


FUNCTION OF FREQUENCY 
FOR VARIOUS 


COMPENSATION NETWORKS 
32 























FREQUENCY — Hz 





OUTPUT VOLTAGE — V , 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e A709 


TYPICAL PERFORMANCE CURVES (FOR 311 GRADE) 


VOLTAGE TRANSFER 
CHARACTERISTIC 


Ta =+125°C 
Ta = 25°C 























5 
-1.0 -0.8 -0.6 -0.4-0.2 0 02 04 06 08 1.0 


INPUT VOLTAGE — mV 


INPUT BIAS CURRENT AS A 
FUNCTION OF 
AMBIENT TEMPERATURE 





OPEN-LOOP VOLTAGE GAIN 


VOLTAGE GAIN ASA 
FUNCTION OF 
AMBIENT TEMPERATURE 












































TEMPERATURE — °C 


INPUT BIAS CURRENT ASA 
FUNCTION OF 
SUPPLY VOLTAGE 





PEAK-TO-PEAK OUTPUT SWING — V 


OUTPUT VOLTAGE SWING | 
AS A FUNCTION OF 
LOAD RESISTANCE 


Vg = +18V 
Ta =+25°C 





























. 2 
LOAD RESISTANCE — kQ 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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INPUT BIAS CURRENT — nA 
INPUT BIAS CURRENT — nA 
INPUT OFFSET CURRENT — nA 


te] 




































































20 60 "1 12 13 


RELATIVE OUTPUT 


COMMON MODE REJECTION RATION — dB 


TEMPERATURE — °C 


COMMON MODE REJECTION 
RATIO AS A FUNCTION OF 
AMBIENT TEMPERATURE 


























TEMPERATURE — °C 


TRANSIENT RESPONSE 




















INPUT RESISTANCE — MQ 


SUPPLY VOLTAGE — +V 


INPUT RESISTANCE ASA 
FUNCTION OF 
AMBIENT TEMPERATURE 



























































20 60 100 
TEMPERATURE — °C 


TRANSIENT RESPONSE 
TEST CIRCUIT 


Pin numbers only apply to 
metal can package. 


POWER GONSUMPTION — mW 


SLEW RATE — V/us 


= 
o 


TEMPERATURE — °C 


POWER CONSUMPTION ASA 
FUNCTION OF 
AMBIENT TEMPERATURE 
































20 60 
TEMPERATURE — °C 


SLEW RATE AS A FUNCTION 
OF CLOSED-LOOP GAIN 
USING RECOMMENDED 

COMPENSATION NETWORKS 




































































10 100 
CLOSED-LOOP GAIN 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e “A709 


TYPICAL PERFORMANCE CURVES 
(FOR 312 AND 393 GRADES) 


INPUT BIAS CURRENT INPUT OFFSET CURRENT 
VOLTAGE TRANSFER AS A FUNCTION OF AS A FUNCTION OF 
CHARACTERISTIC AMBIENT TEMPERATURE AMBIENT TEMPERATURE 


Vs = +15V 


+ 














OUTPUT VOLTAGE - V 











INPUT BIAS CUPRENT — pA 
INPUT OFFSET CURRENT — nA 
























































15 Ca 
-1.0 -0.8 -06 -04-02 0 02 04 06 08 1.0 
INPUT VOLTAGE — mV TEMPERATURE — °C TEMPERATURE — °C 


INPUT RESISTANCE POWER CONSUMPTION INPUT BIAS CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE SUPPLY VOLTAGE 

































































POWER CONSUMPTION — mW 
INPUT BIAS CURRENT — nA 
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20 60 


° 
TEMPERATURE — °C TEMPERATURE — °C SUPPLY VOLTAGE — +V 


OUTPUT VOLTAGE 
SWING AS A FUNCTION OF FREQUENCY COMPENSATION 
LOAD RESISTANCE ne CIRCUIT TRANSIENT RESPONSE 








RELATIVE OUTPUT 














PEAK-TO-PEAK OUTPUT SWING — V 








* Use Ro = 50 22 when the 
amplifier is operated with 
capacitive loading. 





























LOAD RESISTANCE — kQ 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A709 


TYPICAL PERFORMANCE CURVES 
(FOR 312 AND 393 GRADES) 


FREQUENCY CHARACTERISTICS FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 


+9V SVs S$ +t15V 
+. 




















RELATIVE VALUE 
RELATIVE VALUE 
























































SUPPLY VOLTAGE — +V TEMPERATURE — °C 


PROTECTION CIRCUITS 


OUTPUT SHORT-CIRCUIT INPUT BREAKDOWN 
PROTECTION PROTECTION 


*-D C00 
12) 


SUPPLY OVERVOLTAGE 
LATCH-UP PROTECTION PROTECTION 


numbers only apply to metal can package. 
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wA710 | 
HIGH-SPEED DIFFERENTIAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The uwA710 is a differential voltage comparator intended for 
applications requiring high accuracy and fast response times. It is constructed on a single silicon chip 
using the Fairchild Planar* epitaxial process. The device is useful as a variable threshold Schmitt 
trigger, a pulse height discriminator, a voltage comparator in high-speed A/D converters, a memory 8 LEAD METAL CAN 
sense amplifier or a high-noise immunity line receiver. The output of the comparator is compatible (TOP VIEW) 

with all integrated logic forms. 


CONNECTION DIAGRAMS 


5 mV MAXIMUM OFFSET VOLTAGE 

5 uwA MAXIMUM OFFSET CURRENT 

1000 MINIMUM VOLTAGE GAIN 

20 uV/°C MAXIMUM OFFSET VOLTAGE DRIFT 


NOTE: Pin 4 connected to case. 
ABSOLUTE MAXIMUM RATINGS 


Positive Supply Voltage +140 V ORDER PART NOS: 
Negative Supply Voltage —7.0V U5B77 10312 
Peak Output Current 10 mA U5B77 10393 
Differential Input Voltage +5.0V 
Input Voltage t7.0V 14 LEAD DIP 
Internal Power Dissipation (Note 1) (TOP VIEW) 
Metal Can 500 mw 
Ceramic DIP 670 mW 
Flatpak 570 mW 
Storage Temperature Range INVERTING [~f 
Metal Can, Ceramic DIP, and Flatpak —65°C to +150°C Wee 
Operating Temperature Range 
Military (312 Grade) —55°C to +125°C 
Commercial (393 Grade) O°C to + 70°C 
Lead Temperature 
Metal Can, Ceramic DIP and Flatpak (Soldering, 60 seconds) 300°C ORDER PART NOS: 


FOR CERAMIC DIP 


U6A77 10312 


EQUIVALENT CIRCUIT U6A77 10393 


FLATPAK 
(TOP VIEW) 


NON INVERTING 
INPUT © 


INVERTING INPUT O 


Oo 
OUTPUT 


ORDER PART NO: U3F77 10312 





Notes on following pages. *Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS @ »A710 







312 GRADE 
ELECTRICAL CHARACTERISTICS (T, = +25°C, V+ = 12.0 V, V— = —6.0 V unless otherwise specified) 














PARAMETER 
(see definitions) 


CONDITIONS 


: YP. ; 
(Note 3) MIN TYP MAX UNITS 













Input Offset Voltage Rs < 200 2 









Input Offset Current © 0.75 3.0 LA 
Input Bias Current 13 20 LA 
Voltage Gain 1250 1700 

Output Resistance 200 2 
Output Sink Current a AViIN 2 5 mV, Vout =0 2.0 2.5 mA 
Response Time (Note 3) 40 ns 





The following specifications apply for —55°C < Ta < +125°C: 

















Input Offset Voltage Rs < 200 2 3.0 mV 
Average Temperature Coefficient Rs = 502, Ta = 25°C to Ta = +125°C 3.5 10 uV/°C 
_ of Input Offset Voltage Rg = 50 9, Ta = 25°C to Ta = -55°C 2.7 10 uV/°C 
Input Offset Current Ta = +125°C 0.25 3.0 LA 
Ta = —55°C ; 18 7.0 uA 
Average Temperature Coefficient Ta = 25°Cto Ta = +125°C 5.0 25 nA/°C 
of Input Offset Current Ta = 25°C to Ta = —55°C 15 75 nA/°C 
Input Bias Current TA= —55°C 27 45 LA 
Input Voltage Range V—=-70V +5.0 , Vv 
Common Mode Rejection Ratio Rs < 200 2 — 80 100 dB 
Differential Input Voltage Range ; +50. V 
Voltage Gain . ’ a 1000 
Positive Output Level AVIN >5MV,0 <Itoyt <5.0mA 25 3.2 40 — V 
Negative Output Level ~ AVIN 25 mV —1.0 —0.5 0 Vv 
Output Sink Current Ta = +125°C, AVin > 5 MV, Vout =0 0.5 1.7 mA 
Ta =—55°C, AVIN 25 mV, Vout =0 1.0 2.3 mA 
Positive Supply Current VouT <0 5.2 9.0 mA 
Negative Supply Current 4.6 7.0 mA 






Power Consumption 







393 GRADE 
ELECTRICAL CHARACTERISTICS (T, = 25°C, V+ = 12.0 V, V— = —6.0 V unless otherwise specified) 











. PARAMETERS 
(see definitions) 





CONDITIONS 


(Note 3) MIN. TYP. MAX. UNITS 













Input Offset Voltage Rs < 200 2 
Input Offset Current 1.8 5.0 MA 








Input Bias Current 16 25 LA 
Voltage Gain 1000 1500 

Output Resistance 200 Q 
Output Sink Current AVIN 25 mV, Vout =0. 1.6 2.5 mA 
Response Time (Note 2) 40 ‘ ns 







The following specifications apply for O°C < Ta < +70°C: 
Input Offset Voltage Rs < 200 2 6.5 mV 
Average Temperature Coefficient Rg =50Q, Ta =O0°C to Ta = +70°C 5.0 20 uV/°C 

















of Input Offset Voltage 
Input Offset Current 75 MA 
Average Temperature Coefficient Ta =25°Cto Ta = +70°C 15 50 nA/°C 

of Input Offset Current Ta =25°Cto Ta =O°C 24 100 nA/°C 
Input Bias Current Ta =O°C 25 40 uA 
input Voltage Range -—=-70V +5.0 Vv 
Common Mode Rejection Ratio Rs < 200 2 70 98 dB 
Differential Input Voltage Range +5.0 Vv 
Voltage Gain 800 
Positive Output Level AVin 25mV,0< lout <5.0 mA 2.5 3.2 4.0 Vv 
Negative Output Level AVin 25 mV -1.0 —0.5 0 Vv 
Output Sink Current AVIN = 5 mV, Vout =0 0.5 mA 
Positive Supply Current Vout <0 5.2 9.0 mA 
Negative Supply Current 4.6 7.0 mA 






Power Consumption 90 150 mw 






NOTES 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can, 8.3 mw/°C for 
Ceramic DIP, 6.3 mW/°C for Silicone DIP and 7.1 mW/°C for the Flatpak package. 

2. Derate linearly at 4.4 mW/°C for case temperatures above +115°C; Derate linearly at 3.3 mW/°C for ambient temperatures above +100°C. 

3. The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive. 

4 The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage as follows: For 312 grade, 
1.8 V at —55°C, 1.4 V at +25°C and 1.0 V at +125°C. For 393 grade, 1.5 V at +25°C and 1.2 V at +70°C. 
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wWA711 
DUAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The #A711 is a dual, differential voltage comparator intended primarily 
for core-memory sense amplifier applications. The device features high accuracy, fast response times, 
large input voltage range, low power consumption and compatibility with practically ail integrated 
logic forms. When used as a sense amplifier, the threshold voltage can be adjusted over a wide range, 
almost independent of the integrated circuit characteristics. Independent strobing of each comparator 
channel is provided, and pulse stretching on the output is easily accomplished. Other applications of 
the dual comparator include a window discriminator in pulse height detectors and a double-ended 
limit detector for automatic Go/No-go test equipment. The “A711, which is similar to the 4A710 
differential comparator, is constructed using the Fairchild Planar* epitaxial process. 


CONNECTION DIAGRAMS 
(TOP VIEWS) * 
10 LEAD METAL CAN 


FAST RESPONSE TIME - 40 ns TYPICAL 
5 mV MAXIMUM OFFSET VOLTAGE 
10 uA MAXIMUM OFFSET CURRENT 


INDEPENDENT STROBING OF EACH COMPARATOR 


ABSOLUTE MAXIMUM RATINGS 


INVERTING 
INPUT } 


INVERTING 
INPUT 2 


Note: Pin 5 connected to case. 


Positive supply: Voltage bes ORDER PART NOS. U5F7711312 
Negative Supply Voltage —7.0V U5F7711393 
Peak Output Current 50 mA 
Differential Input Voltage +5.0 V 14 LEAD DIP 
Input Voltage +7.0V 
Strobe Voltage 0 to +6.0 V 
Internal Power Dissipation (Note 1) 
Metal Can 500 mW N.C, 
Ceramic DIP 670 mw INVERTING 
Flatpak 570 mW INPUT 1 


Operating Temperature Range 
Mititary (312 Grade) 
Commercial (393 Grade) 
Storage Temperature Range 
Lead Temperature 
Metal Can, Ceramic DIP and Flatpak (Soldering, 60 seconds) 


EQUIVALENT CIRCUIT 


INVERTING 
INPUT ; 
O 


UT) 


‘Notes on following page. 


—55°C to +125°C 
O°Cto+ 70°C 
—65°C to +150°C 


300°C 





NON-INVERTING 
(INPUT 1 

y- 
NON-INVERTING 
INPUT 2 


INVERTING 
INPUT 2 





N.C, 


ORDER PART NOS. 
FOR CERAMIC DIP: UG6A7711312 
U6A7711393 


10 LEAD FLATPAK 


INVERTING -p—-——4 
INPUT 4 


NON-INVERTING (—————} 
INPUT 1 


Ld STROBE 1 
2 


ORDER PART NOS. U3F7711312 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA711 


312 GRADE 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vt = 12 V, V~ = —-6.0 V unless otherwise specified) 


PARAMETER CONDITIONS 


Input Offset Voltage 


Vout = +1.4 V, Rg <200 2,Vey =0 


Vout = +1.4 V, Rg <200 2 


Input Offset Current Vout = +1.4 V 
Input Bias Current 

Voltage Gain 

Response Time (Note 2) 

Strobe Release Time 

Input Voltage Range —-=-7.0V 
Differential Input Voltage Range 

Output Resistance 

Positive Output Level Vin 210 mV 


Loaded Positive Output Level Vin 210 mV, [Io =5 MA 


Negative Output Level Vin 210 mV 

Strobed Output Level Vstrobe <0.3 V 
Output Sink Current Vin 210 mV, Vout 20 
Strobe Current Vstrobe = 100 mV 
Positive Supply Current Vout <9 


Negative Supply Current 
Power Consumption 


The following specifications apply for —55°C < Ta < +125°C: 
input Offset Voltage (Note 3) Rg <200 2, Vem = 9 
Rg <200 2 
Input Offset Current (Note 3) 
Input Bias Current 
Temperature Coefficient of 
Input Offset Voltage 
Voltage Gain 


NOTES 


MIN. 


750 


+5.0 


2.5 
—1.0 
-1.0 

0.5 


500 


TYP. 


1.0 
1.0 
0.5 
25 
1500 
40 
12 


200 
4.5 
3.5 

—0.5 


08 
1.2 
8.6 
3.9 
130 


5.0 


MAX. 


3.5 
5.0 
10.0 
75 


5.0 


2.5 


200 


45 
6.0 

20 
150 


UNITS 


mV 
mV 
LA 
LA 


mV 
mV 
uA 
LA 


uv/°C 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for 


the Ceramic DIP, and 7.1 mW/°C for the Flatpak package. 


2. The response time specified (see definitions) is for a 100 mV step input with 5 mV overdrive. 
3. The input offset voltage is specified for a togic threshold as follows: 


312 Grade: 1.8 V at —55°C, 1.4 V at +25 C, 1.0 V at +125°C 
393 Grade: 1.5 V at O°C, 1.4 V at +25°C, 1.2 V at-+70°C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * “A711 


393 GRADE 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vt =12 V, V— = —6.0 V unless otherwise specified) 


PARAMETER 


Input Offset Voltage 


Input Offset Current 

Input Bias Current 

Voltage Gain 

Response Time (Note 2) 
Strobe Release Time 

Input Voltage Range 
Differential Input Voltage Range 
Output Resistance 

Positive Output Level 

Loaded Positive Output Level 
Negative Output Level 
Strobed Output Level 
Output Sink Current 

Strobe Current 

Positive Supply Current 
Negative Supply Current 
Power Consumption 


5 
The following specifications apply for O°C < 


input Offset Voltage (Note 3) 


Input Offset Current (Note 3) 
Input Bias Current 
Temperature Coefficient of 

Input Offset Voltage 
Voltage Gain 


CONDITIONS 


Vout = +1.4 V, Rg <200 2, Vey = 0 
Vout = +14 V, Rg <200 2 
Vout = +1 4 V 


—=-7.0V 


Vin 210 mV 

Vin 210 mV, Ig =5 mA 
Vin 210 mV 

Vstrobe <0.3 V 

Vin 210 mV, Vout 20 
Vstrobe = 100 mV 

Vout <0 


Ta <+70°C: 


Rs <200 2, Vem =0 
Rs <200 2 


MIN. 


700 


2.5 
—1.0 
—1.0 

0.5 


500 


TYP. 


1.0 
1.0 
0.5 
25 
1500 
40 
12 


200 
45 
3.5 


0.8 
1.2 
8.6 
3.9 
130 230 


6.0 
10 
25 

150 


5.0 





mV 
mV 
uA 
KA 


uVvi/°C 


FAIRCHILD LINEAR INTEGRATED CIRCUITS © “A711 
TYPICAL PERFORMANCE CURVES 


VOLTAGE TRANSFER VOLTAGE TRANSFER VOLTAGE GAIN 
CHARACTERISTIC CHARACTERISTIC AS A FUNCTION OF 
312 GRADE 393 GRADE AMBIENT TEMPERATURE 
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INPUT VOLTAGE - mV INPUT VOLTAGE - mV TEMPERATURE °C 


VOLTAGE GAIN 
AS A FUNCTION OF COMMON MODE 
SUPPLY VOLTAGES PULSE RESPONSE 


ve= 412V 

V-*-6.0V 
a 8, 

Ty 125°C 


COMMON MODE INPUT 


VOLTAGE - V 


VOLTAGE GAIN 














VOLTAGE - V 


POSITIVE SUPPLY VOLTAGE - V 


INPUT BIAS CURRENT RESPONSE TIME 
AS A FUNCTION OF FOR VARIOUS INPUT 
AMBIENT TEMPERATURE OVERDRIVES 
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TEMPERATURE - °C 


STROBE RELEASE TIME OUTPUT PULSE POWER CONSUMPTION 
FOR VARIOUS INPUT STRETCHING WITH AS A FUNCTION OF 
OVERDRIVES CAPACITIVE LOADING AMBIENT TEMPERATURE 


fel 
SEGARA oe 


STROBE VOLTAGE - V 
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POWER CONSUMPTION - mW 











OUTPUT VOLTAGE - V 





TEMPERATURE - °C 


wA/15 


HIGH SPEED OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The wA715 is a high speed, high gain, monolithic operational amplifier. 
constructed on a single silicon chip using the Fairchild Planar * epitaxial process. It is intended for use 
in a wide range of applications where fast signal acquisition or wide bandwidth is required. The uA715 
features fast settling time, high slew rate, low offsets, and high output swing for large signal 
applications. In addition, the device displays excellent temperature stability and will operate over a 
wide range of supply voltages. The “A715 is ideally suited for use in A to D-and D to Aconverters, 
active filters, deflection amplifiers, video amplifiers, phase locked loops, multiplexed analog gates, 
precision comparators, sample and holds, and general feedback applications requiring DC wide 


bandwidth operation. 


HIGH SLEW RATE.......... 100 V/us 
FAST SETTLING TIME ....... 300 ns 
WIDE BANDWIDTH ......... 65 MHz 


WIDE OPERATING SUPPLY RANGE 
WIDE INPUT VOLTAGE RANGES 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Metal Can 

Ceramic DIP 

Differential Input Voltage 

Input Voltage (Note 2) 

Storage Temperature Range 
Metal Can, Ceramic DIP 

Operating Temperature Range 
Military (312 grade) 
Commercial (393 grade) 

Lead Temperature (Soldering, 60 Seconds) 
Metal Can, Ceramic DIP 


EQUIVALENT CIRCUIT 


2k 24k ako 
Re ofig Rig 
= 


6ka 1900 
egy Ove g 
Rog COMP 2A 
% QIg 
[vs 50a 50a i 
Q 


O2 
CASCODE 
3002 25002 
Rig > Riz 


Q 


Notes on following pages. 





CONNECTION DIAGRAMS 


10 LEAD METAL CAN 
(TOP VIEW) 


COMP _1A 


+18 V 
500 mW 
670 mW ORDER PART NOS: 
+15 V U5F7715312 
+15 V U5F77 15393 
—65°C to +150°C 14 LEAD DIP 


, : (TOP VIEW) 
—55°C to +125°C 


O°C to +70°C 
300° C 


14[L_] COMP 28 


NON-INVERTING 
INPUT | 


ORDER PART NOS: 


For Ceramic DIP 
U6A77 15312 
U6A77 15393 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS @ »A715 


312 Grade 
ELECTRICAL CHARACTERISTICS (Vs =+t15V, Tp = 25°C unless otherwise specified) 


PARAMETER CONDITIONS MIN. 


Input Offset Voltage Rg <10 kQ 
Input Offset Current 
Input Bias Current 
Input Resistance 
Input Voltage Range 
Large Signal Voltage Gain Ru 22 kQ, Vout = +10 V 
Output Resistance 
Supply Current 
Power Consumption 
Acquisition Time (Unity Gain) Vout =+5V 
Settling Time (Unity Gain) 
Transient Response (Unity Gain) Vin =400 mV 
Risetime 
Overshoot 
Slew Rate Av = 100 
Av=10 
Av = 1 (non-inverting) 
Av = 1 (inverting) 


The following apply for —55°C < Ty < +125°C: 
Input Offset Voltage Rg <10 kQ 
Input Offset Current Ta =+125°C 
Ta = —55°C 
Input Bias Current Ta =+125°C 
Ta =—-55°C 
Common Mode Rejection Ratio Rg <10 kQ 
Supply Voltage Rejection Ratio Rs <10 kQ 
Large Signal Voltage Gain Ri 22 kQ, Vout = +10 V 
Output Voitage Swing Rx, 22 kQ 





TYPICAL PERFORMANCE CURVES 


SUPPLY VOLTAGE REJECTION RATIO 
OPEN LOOP GAIN AS A FUNCTION AS A FUNCTION OF 
OF AMBIENT TEMPERATURE AMBIENT TEMPERATURE 


50k 


























OPEN LOOP GAIN 
SUPPLY VOLTAGE REJECTION RATIO - pV/V 












































TEMPERATURE ~ °C TEMPERATURE - °C 


COMMON MODE REJECTION RATIO 
SLEW RATE AS A FUNCTION AS A FUNCTION OF 
OF TEMPERATURE AMBIENT TEMPERATURE 


V5° £15V 


R, + 10k2 
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COMMON MCDE REJECTION RATIO - dB 















































TEMPERATURE - °C TEMPERATURE ~ °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ A715 


PARAMETER 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Large Signal Voitage Gain 
Output Resistance 

Supply Current 

Power Consumption 
Acquisition Time (Unity Gain) 
Settling Time (Unity Gain 
Transient Response (Unity Gain) 


Risetime 
Overshoot 
Slew Rate 


The following apply for 0°C < Ta < +70°C: 


Input Offset Voltage 
Input Offset Current 


Input Bias Current 


Large Signai Voltage 


393 Grade 
ELECTRICAL CHARACTERISTICS (Vg = +15 V, Ta = 25°C unless otherwise specified) 
CONDITIONS MIN. TYP. MAX. 
Rs <10kQ 2.0 7.5 
70 250 
0.4 1.5 
1.0 
+10 £12 
Rs <10kQ 74 92 
Rg <10 ka | 45 400 
RL =2kQ, Vout = 210 V 10,000 30,000 
75. 
5.5 10 
165 300 
Vout = +5 V 800 
300 
VIN = 400 mV 
30 75 
25 50 
Av = 100 70 
Av=10 38 
Av = 1 (non-inverting) 10 18 
Av = 1 (inverting) 100 
Rs <10 kQ 10 
Ta = +70°C 250 
Ta =0°C 750 
Ta = +70°C 1.5 
Ta =0°C 75 
Gain RL 22k2, Vout = +10 V 8,000 
Ru 22kQ2 +10 +13 


Output Voltage Swing 


OPEN LOOP GAIN 


SLEW RATE - Vins 


TYPICAL PERFORMANCE CURVES 


OPEN LOOP GAIN AS A FUNCTION 
OF AMBIENT TEMPERATURE 


50k 




















TEMPERATURE - °C 


SLEW RATE AS A FUNCTION 
OF TEMPERATURE 


























TEMPERATURE ~ °C 
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SUPPLY VOLTAGE REJECTION RATIO 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 

















SUPPLY VOLTAGE REJECTION RATIO - V/V 














TEMPERATURE ~ °C 


COMMON MODE REJECTION RATIO 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 

0 














COMMON MODE REJECTION RATIO - dB 











TEMPERATURE ~ °C 


UNITS 


mV 
nA 
nA 

MQ 

Volts 
dB 
pV/V 


mA 
mw 
ns 
ns 


ns 

% 
V/us 
V/us 
V/us 
V/us 


mV 
nA 
nA 
LA 
uA 


Volts 


FAIRCHILD LINEAR INTEGRATED CIRCUITS @ 4A715 














TYPICAL PERFORMANCE CURVES 
FOR 312 AND 393 GRADES 
(unless otherwise specified) 
SUGGESTED VALUES OF 
COMPENSATION CAPACITORS 


FREQUENCY COMPENSATION NON-INVERTING AS A FUNCTION OF 


CIRCUIT COMPENSATION COMPONENTS VALUES THE CLOSED LOOP GAIN 
10k 


Cy 


9 
10 


“T a 























etal s 
GAIN 
20 | 


C, 


*For Gain 10, compensation may be 
simplified by removing C9, C3 and 
adding a 200 pF capacitor (C4) between 
Pin 7 and 10. CLOSED LOOP GAIN 






CAPACITANCE 


























































LARGE SIGNAL PULSE INVERTING UNITY GAIN SMALL SIGNAL PULSE RESPONSE 
RESPONSE UNITY GAIN HIGH SLEW RATE CIRCUIT INVERTING UNITY GAIN 




















O 
OUTPUT 





OUTPUT VOLTAGE - mV 





OUTPUT VOLTAGE - V 

































UNITY GAIN LARGE SIGNAL LARGE SIGNAL PULSE RESPONSE LARGE SIGNAL PULSE RESPONSE 
PULSE RESPONSE FOR GAIN 10 _FOR GAIN 100 





























OUTPUT VOLTAGE - V 





OUTPUT VOLTAGE - V 





CUTPUT VOLTAGE - V 


























40 «600 «6800 «61000 1200 1400 1600 
TIME ~ ns 














SLEW RATE AS A FUNCTION 
OF THE CLOSED LOOP GAIN 


SLEW RATE AS A FUNCTION 
OF SUPPLY VOLTAGE 


VOLTAGE OFFSET 
NULL CIRCUIT 















V+ 






























SLEW RATE - Vius 
SLEW RATE - Vius 















































CLOSED LOOP GAIN 





SUPPLY VOLTAGE - V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ yuA715 


TYPICAL PERFORMANCE CURVES 
FOR 312 AND 393 GRADES 
(unless otherwise specified) 


OPEN LOOP RESPONSE WITH 
COMPENSATION NECESSARY FOR CLOSED LOOP FREQUENCY 
VARIOUS CLOSED LOOP RESPONSE FOR VARIOUS OPEN LOOP GAIN ASA 
GAIN CONFIGURATIONS GAIN CONFIGURATIONS FUNCTION OF FREQUENCY 


80 
LW BIRR NALINI 
T, =2°C 2 96° 
OTT Thy ! CUT TU 
TSS 
wh N 
IN 

NIL 

LSI 


IM 10M 50M : 100k 





N 











OPEN LOOP VOLTAGE GAIN - dB 
GAIN - dB 
OPEN LOOP VOLTAGE GAIN - dB 





























































































































FREQUENCY - Hz FREQUENCY ~ Hz FREQUENCY ~ Hz 


OUTPUT SWING AS A FUNCTION 
SUPPLY VOLTAGE REJECTION RATIO OF FREQUENCY FOR VARIOUS OPEN LOOP PHASE ASA 
— A FUNCTION OF FREQUENCY CLOSED LOOP GAIN CONFIGURATIONS nUNCuON a FREQUENCY 











EU TT 
PTI, 


— 


ERLE 





























PEAK-TO-PEAK OUTPUT SWING-V 
PHASE ANGLE - DEGREES 


° 
ed tt 


SUPPLY VOLTAGE REJECTION RATIO - V/V 




























































































FREQUENCY ~ kHz FREQUENCY ~ MHz FREQUENCY - MHz 


VOLTAGE FOLLOWER COMMON MODE REJECTION RATIO 
TRANSIENT RESPONSE VOLTAGE FOLLOWER AS A FUNCTION OF FREQUENCY 





OUTPUT - mV 














COMMON MODE REJECTION RATIO - dB 














At austin ICCC reo 
. 0.1 1,0 10 100 (500 


FREQUENCY ~ kHz 














NOTES 


1. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 8.3 mW/°C for 
the Ceramic DIP package. 
2. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e «A715 


TYPICAL APPLICATIONS 


WIDE BAND VIDEO AMPLIFIER WITH 75 92 COAX CABLE 
DRIVE CAPABILITY 


VIDEO OUTPUT 
TO 75Q COAX 


T5Q 


255mV P-Pout 


{ 
4 
1 
| 
| 
! 
| 
' 


NOISE OUT = 2mVRMS 
P-P SIG/RMS NOISE = 42d8 


FREQUENCY ~ MHz 


HIGH SPEED 10 BIT DIGITAL TO ANALOG CONVERTER 


ANALOG OUTPUT 0 TO +5.0 V 


D Tyl OR TTpl 
DIGITAL INPUT 


FULL SCALE ADJUST 
+8.0V TO +18V 


VLH=3V ANALOG OUTPUT 
5 mV/DIV(5 V FULL SCALE) : OTOH .0¥ 
0.5 us/DIV 
T=Oat Ist. DIV © 


—8.0V TO-18V 


St 


Conversion Rate 
MA722/uA715 op amp switching ON, as it should 6 bits- 300 ns 


with typical logic voltage on least significant bits. 8 bits- 600 ns 
Note complete absence of ringing. 10 bits - 1000 ns 


NOTE: 
Contact Fairchild for additional information including how to increase conversion speed by clamping LSB’s and how to obtain bipolar outputs. 


HIGH SPEED SAMPLE AND HOLD HIGH SPEED INTEGRATOR 


SAMPLING 
OFFSET 
ADJUST 
15—60pF 





OUTPUT - VOLTS 


OUTPUT 


O 
SAMPLE SAMPLE 2k0. 
PULSE 














LOGIC INPUT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ »A715 


I 1 
=. SETTLING TIME ——_| 


ACQUISITION TIME. ———_» 


HELPFUL HINTS 

LAYOUT — The layout should be such that stray capacitance is minimal. 

SUPPLIES — The supplies should be adequately bypassed. Use of 0.1 uF high quality ceramic capacitors is recommended. 

RINGING — Excessive ringing (long acquisition time) may occur with large capacitive loads. This may be reduced by isolating the capacitive 
load with a resistance of 100 9. Large source resistances may also give rise to the same problem and this may be decreased by the addition of a 
capacitance across the feedback resistance. A value of around 50 pF for unity gain configuration and around 3.0'pF for gain 10 should be 
adequate. 

LATCH UP — This may occur when the amplifier is used as a voltage follower. The inclusion of a diode between pins 6 and 2 with the cathode 
towards pin 2 is the recommended preventive. : 
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wA716 
FIXED-GAIN, LOW DISTORTION AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A716 is a fixed-gain, medium power amplifier intended for use as a 


telephone system channel amplifier, headset amplifier or general purpose audio amplifier. It provides PHYSICAL DIMENSIONS 


in accordance with 


medium output current capability, low distortion, excellent gain stability, and wide bandwidth. Fixed voltage JEDEC(TO-99) outline 
gains of 10, 20, 100 and 200 are available by selecting external taps. ———- 32901, —— 
~-_3Bfoa - 
MAX. Pe 
ABSOLUTE MAXIMUM RATINGS: : ‘ot 
Supply Voltage 27V pats 7 ae es 
Internal Power Dissipation 500 mW aise A il 
Input Voltage . +5V me 
Peak Output Current (T, = 25°C) 100 mA = 2001 P= 
Storage Temperature Range — 65°C to +150°C 4 
Operating Temperature Range 0°Cto +70°C ; 300-7 
Lead Temperature (Soldering, 60 seconds) 300°C ae INSULATING 


STANDOFF - 
SHAPE MAY VARY 
045 
029 


NOTES. All dimensions in inches 
Leads are gold-piated Kovar 
Package weight 1s 1.22 grams 


ORDER PART NO.U5B7716393 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


- GAIN TAPS 
8 


1 


INPUT 2 


FREQUENCY 3 
COMPENSATION 
4 


GND 


Ro R7$2.7k0 


(TOP VIEW) 


©) 
COMPENSATION kd 
pee ouTPuT 
5ka 


NOTE: Pin 4 internally connected to case. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS © »A716 


ELECTRICAL CHARACTERISTICS (0°C < T, < 70°C, v* = 21Vunless otherwise specified) 


PARAMETER 


Quiescent Power Consumption 
Total Harmonic Distortion 


Input Noise Voltage 
Output Voltage Swing 


Input Resistance 
Output Resistance 


Voltage Gain 
10x 
20x 
100x 
200x 
Bandwidth 


Temperature Stability of Voltage Gain 
10x 
20x 
100x 
200x 


CONDITIONS 


T, = 25°C 
A, = 10, f= 1kHz, Po = 50mW,R, = 1509 
Ay = 100, f =1kHz, Po = 50 mW, R, = 1500 
R, = 600 2, T, = 25°C, B, = 16Hz to 150 kHz 
R, = 1509 

R, > 5kQ 


See Table | 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN 


AS A FUNCTION OF FREQUENCY TRANSIENT RESPONSE 


VOLTAGE GAIN - 6B 


HEHE HI 
HS il 
BUS aiaes: ATTACHE 
Ie 


. 

















0.5 Vi division 






























































1 10° 
FREQUENCY - Hz 








FAIRCHILD LINEAR INTEGRAGED CIRCUITS ¢ “A716 


TYPICAL PERFORMANCE CURVES 


TOTAL POWER CONSUMPTION AND TOTAL HARMONIC DISTORTION POWER OUTPUT AS A FUNCTION 
INTERNAL DEVICE DISSIPATION AS AS A FUNCTION OF FREQUENCY 
A FUNCTION OF OUTPUT POWER OF OUTPUT POWER 5% AND 1% THD 


R, + 1500 pea Ry = 1502 ae ig Av = 100 
{* kHz Total power consumption Tat ae 5% THD. il ln 1 | 
| i . , on a | 


Ty 7 25°C 200 Fy t+ 





TTT TT a 
PT iene || Tl NN 


tt | ne [be NS 
PUT Trad UT TNS 
EGR 
Tees 
PLU TUT TU fa 


PUT ee 


0 
6 
Snel Se a 10 10? 104 10° 10 

OUTPUT POWER - mW FREQUENCY - Hz 








POWER OUTPUT - mW 





POWER - mW 
TOTAL HERMONIC DISTORTION - % 
































RELATIVE VOLTAGE GAIN VOLTAGE SWING QUIESCENT POWER CONSUMPTION 
AS A FUNCTION AS A FUNCTION AS A FUNCTION 
OF SUPPLY VOLTAGE OF SUPPLY VOLTAGE OF SUPPLY VOLTAGE 
































cd 
t 
uw 
S 
2 
<= 
= 
o 
z 
<= 
Oo -| 
uw 
& 
<i. 
5 
S 
> 








VOLTAGE SWING - Vpp 
QUIESCENT POWER CONSUMPTION- mw 















































22 
SUPPLY VOLTAGE -V SUPPLY VOLTAGE - SUPPLY VOLTAGE - V 


RELATIVE VOLTAGE GAIN CONNECTION DIAGRAM AND COMPONENT TABLE FOR AVAILABLE GAIN OPTIONS 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


Voltage Gain C, C, R, Decouple Pins: 


FREQUENCY 
=| COMPENSATION 


VOLTAGE GAIN CHANGE - % 





TEMPERATURE ~- °C 
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WA722 
10-BIT CURRENT SOURCE 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A722 is a high-speed, 10-bit precision current source intended for use in 
current-summing digital-to-analog converters or as the feedback element in successive approximation analog- 
to-digital converters. It is constructed on a single silicon chip, using the Fairchild Planar* epitaxial process, 
and consists of a reference supply, 10 current sources connected to a single output summing line, and 
associated logic switches. The full-scale current and coding format are set by an external resistor array, which 
may be preselected and fixed for general usage or trimmed for greater accuracy. The “A722 is compatible 
with the Fairchild families of linear and digital circuits. 



























PHYSICAL DIMENSIONS 
(TYPICAL FLAT PACKAGE) 
(TOP VIEW) 


8 + 1 BIT ACCURACY FROM 0°C TO +55°C 
7+, BIT ACCURACY FROM —20°C TO +85°C 
600 ns SWITCHING SPEED 

INTERNAL PRECISION REFERENCE 

TTL COMPATIBLE 














ABSOLUTE MAXIMUM RATINGS 
Voltage from V* to V7 —0.5Vto +18V 
Voltage from Output to V* —12Vto +6V 
Voltage from Output to V~ OVto +12V 
Voltage from Logic Inputs to Output —9Vto+7V 
Voltage from Logic Inputs to V* —18VtoOV 
Voltage from Logic Inputs to V~ OVto +12V 


Internal Power Dissipation (Note 1) 450 mW 
Operating Temperature Range —20°C to +85°C ORDER PART NOS:: 
Storage Temperature Range —65°C to +150°C 


U3M7722333 
U3M7722334 





Lead Temperature (Soldering, 60 seconds) 300°C 








EQUIVALENT CIRCUIT CONNECTION DIAGRAM 


(TOP VIEW) 











BIT CONTROL LOGIC INPUTS 

OA oN 
vty B> Gy y 65 6 G7 Gg Gy Si vali 
2 10 9 5 4 3 


MOMGNO00000 





BIT CONTROL LOGIC INPUTS 
G7 





OUTPUT 
<—_ BIT CONTROL 
GATES 





CURRENT 
SOURCES 











PRECISION 
VOLTAGE (*) 
SOURCE 











| EXTERNAL 
I RESISTOR 
ARRAY 











UOUCUO000 OUT 


13 14 15 16 17 18 19 20 21 22 23 24 
V verastt Rea Reg Req Res Reg Re pReg keg Re io 
COMP. = QUTPUTS TO RESISTOR ARRAY 


NOTE: PIN 13 INTERNALLY CONNECTED TO CASE. 


Notes on following pages. *Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS 
PARAMETER 


Resolution 
Absolute Error 


Output Current 
Full-Scale 
Zero-Scale 
Power Supply Rejection 
Output Resistance 
Switching Speed 
Logic Input High Voltage 
Logic Input Low Voltage 
Power Consumption 


ELECTRICAL CHARACTERISTICS 
PARAMETER ° 


Resolution 
Absolute Error 


Output Current 
Full-Scale 


Zero-Scale 
Power Supply Rejection 
Output Resistance 
Switching Speed 
Logic Input High Voltage 
Logic Input Low Voltage 
Power Consumption 
NOTES: 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ wA722 


(333 GRADE) 


CONDITIONS 
(Note 2) 


T, = 25°C 
0°C <T, < +55°C 
20°C <T, < +85°C 


Logic Inputs = 0.4 V 
Logic Inputs = 2.5V 
AV' = AV™ = +5% 


(334 GRADE) 


CONDITIONS 
(Note 2) 


T, = 25°C 
0°C <T, < +55°C 
—20°C'< "1 < 485°C 


Logic Inputs = 0.4 V 
Logic Inputs = 2.5V 
AVt = AV™ = +5% 


(1) Rating applies for ambient temperatures to +85°C. 
(2) Unless otherwise specified, Ta = 25°C, Vt = 6.00 V + .O1V, V- = —6.00V + .01V, Vout = OV, C; = 200 pF, and external resistor array as per Table 1. 
(3) In Table 1, the maximum absolute value tolerance for Re: = 10%. 


TYPICAL FULL-SCALE 
OUTPUT CURRENT 
AS A FUNCTION OF 


AMBIENT TEMPERATURE 


TABLE 1 


BINARY CODE RESISTOR ARRAY 
FOR 8 + 14 BIT ACCURACY 


333 GRADE 


Max. Ratio 
Nominal Nominal Tolerance 
Value Ratio (T, = 25°C) 
(kQ) (Re »/R_,) (%) 


Max. Ratio 
Temp. Coeff. 
(ppm/°C) 


Resistor 
Number 
(R-,) 





H+ It 
on 





-_ Oo 
oS 


I+ 








It it 
RO 
So 


fa) 





Oo 








H It 


j=) 
oO 








CHANGE IN FULL SCALE OUTPUT CURRENT - % 























TEMPERATURE ~- °C 


om oh & oF PRO 
oOo © 
Co o 


H+ + H 


oS 
oO 
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0.7 
250 


334 GRADE 


Max. Ratio 
Tolerance 
(T, = 25°C) 

(%) (ppm/°C) 


~ Max. Ratio 
Temp. Coeff. 





FAIRCHILD LINEAR INTEGRATED CIRCUITS HAT722 


TYPIGAL DIGITAL-TO-ANALOG CONVERTER 










O PARALLEL DATA IN 
OSERIAL DATA IN 


© RESET 
FULL-SCALE ADJUST 






DATA REGISTER 


TULLE [te 


12 





O ANALOG DATA OUTPUT 
OPERATIONAL AMPLIFIER 


TYPICAL ANALOG-TO-DIGITAL CONVERTER 










O START /STOP CONVERSION 
O CLOCK 


RESET 
OPARALLEL DATA OUT 
COMPARATOR DECISION 


PROGRAMMER 
AND 
DATA REGISTER 
















COMPARATOR 


O ANALOG DATA INPUT 


BUFFER AMPLIFIER 


SCHEMATIC DIAGRAM 


BIT CONTROL LOGIC INPUTS 
FREQUENCY COMPENSATION y* Gy 6) “3 a Be at Pe ic aa ae 
! 


AMBER FEI 


Let ist tat at Eat ar at ar 


Sai icici Mt 


Ogg 


PUTCO eee elie dea oes] 


Rey Rep 




















OUTPUTS TO RESISTOR ARRAY 
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wA723 
PRECISION VOLTAGE REGULATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The 4A723 is a monolithic voltage regulator constructed on a single 
silicon chip using the Fairchild Planar* epitaxial process. The device consists of a temperature 
compensated reference amplifier, error amplifier, power series pass transistor and current fimit 
circuitry. Additional NPN or PNP pass elements may be used when output currents exceeding 


NON-INVERTING ()3 


OUTPUT CURRENT TO 150 mA WITHOUT EXTERNAL PASS TRANSISTOR INPUT 


150 mA are required. Provisions are made for adjustable current limiting and remote shutdown. In CONNECTION DIAGRAMS 
addition to the above, the device features low standby current drain, tow temperature drift and (TOP VIEW) 

high ripple rejection. The “A723 is intended for use with positive or negative supplies as a series, 10 LEAD METAL CAN 
shunt, switching or floating regulator. Applications include laboratory power supplies, isolation 

regulators for low level data amplifiers, logic card regulators, small instrument power supplies, 

airborne systems and other power supplies for digital and ftinear circuits. one 

@ POSITIVE OR NEGATIVE SUPPLY OPERATION ee eense CON PENCATION 
@e SERIES, SHUNT, SWITCHING OR FLOATING OPERATION ageevae 

e .01% LINE AND LOAD REGULATION INPUT 

@ OUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37 VOLTS 

e 


ABSOLUTE MAXIMUM RATINGS 


Pulse Voltage from Vt to V—, (50 ms) (312 Grade) 50 V 
Continuous Voltage from V* to V~- 40 V ; 
Input-Output Voltage Differential 40 V Nore: Bins connected sO) cae: 
Differential Input Voltage +5 V 
Voltage Between Non-Inverting Input and V— +8 V 
iicds a4 alan ORDER PART NOS: U5R7723312 
Current from VREF 15mA U5R7723393 
Internal Power Dissipation (Note 1) 
Metal Can 800 mW 
Ceramic DIP 1000 mW 
Silicone DIP 620 mW 
Storage Temperature Range 
Metal Can, Ceramic DIP —65°C to +150°C 
Silicone DIP —§5°C to +125°C 14 LEAD DIP 
Operating Temperature Range (TOP VIEW) 
Military (312 Grade) —55°C to +125°C 
Commercial (393 Grade) ‘O°C to+ 70°C 
Lead Temperature 
Metal Can, Ceramic DIP (Soldering, 60 seconds) 300°C 
Silicone DIP (Soldering, 10 seconds) 260°C FREQUENCY 


131] COMPENSATION 


EQUIVALENT CIRCUIT FREQUENCY 


COMPENSATION 


TEMPERATURE 
COMPENSATED 
ZENER 


FOR CERAMIC DIP 
ORDER PART NOS.: U6A7723312 
U6A7723393 


SERIES PASS 
TRANSISTOR 


NON-INVERTING 
INPUT 


FOR SILICONE DIP 
ORDER PART NO.: U9A772393 


VOLTAGE 


REFERENCE CURRENT CURRENT 
AMPLIFIER LIMIT QO 


ERROR CURRENT 
AMPLIFIER LIMITER 





Notes on following pages. *Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (Note 2) 


PARAMETER 


Line Regulation 


Load Regulation 
Ripple Rejection 


Average Temperature Coefficient 
of Output Voltage 


Short Circuit Current Limit 
Reference Voltage 


Output Noise Voltage 


Long Term Stability 
Standby Current Drain 
Input Voltage Range 
Output Voltage Range 


Input-Output Voltage Differential 


ELECTRICAL CHARACTERISTICS (Note 2): 


PARAMETER 


Line Regulation 


Load Regulation 
Ripple Rejection 


Average Temperature Coefficient 
of Output Voltage 


Short Circuit Current Limit 
Reference Voltage 


Output Noise Voltage 


Long Term Stability 
Standby Current Drain 
Input Voltage Range 
Output Voltage Range 


Input-Output Voltage Differential 


(312 GRADE) 


CONDITIONS . MIN. 


Vin = 12Vto Vi = 40V 

—55°C <T, < +125°C, Vy = 12VtoV,, =15V 
|, = 1mAto!l, =50mA 

—55°C <T, < +125°C, |, = 1 mAtol, = 50 mA 
f = 50 Hz to 10 kHz, Cp-- = 0 

f = 50 Hz to 10 kHz, Cpee = 5 uF 


~55°C <T, < +125°C 


6.95 
BW = 100 Hz to 10 kHz, Cp, = 0 
BW = 100 Hz to 10 KHz, Coc = 5 uF 
1, =0, Viv = 30V 
9.5 
2.0 
3.0 
(393 GRADE) 
CONDITIONS MIN. 
Vin = 12Vto Vy = 15V 
Viy = 12V to Viy = 40V 
0°C <T, < 70°C, Vy =12Vto Vy = 15V 
| =1mAto!, =50mA 
0°C <T, < 70°C, |, =1mAtol, =50mA 
f = 50 Hz to 10 KHz, Cace = 0 
f = 50 Hz to 10 KHz, Core = 5 uF 
0°C <T, < 70°C 
Roo = 102, Voy7 = 0 
6.80 
BW = 100 Hz to 10 kHz, Core = 0 
BW = 100 Hz to 10 KHz, Cece = 5 uF 
1 =0, Vy =30V 
| 9.5 
2.0 
3.0 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ A723 


TYP. 
01 


02 


.03 


74 
86 
.002 


65 


715 


20 
2.9 
0.1 
2.3 


TYP. 
01 


0.1 


.03 


74 
86 


.003 


65 
7.15 
20 
2.5 
0.1 


2.3 


MAX. 


0.1 

0.2 

0.3 
0.15 


0.6 


.015 


7.35 


3.5 
40 
37 
38 


MAX. 
0.1 


0.5 
0.3 
0.2 
0.6 


015 


7.50 





UNITS 
% Vour 
% Vout 
% Vout 
% Your 
% Vout 
dB 
dB 


%/°C 


mA 
V 
uN 


rms 


WVems 


%/1000 hrs 


mA 


UNITS 
% Vour 
% Vout 
% Vout 
% Vout 
% Vout 
dB 
dB 


%/°C 


mA 
V 
WVems 


uN 


rms 


%/1000 hrs 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ ywA723 


TYPICAL PERFORMANCE CURVES (312 GRADE) 


MAXIMUM LOAD CURRENT 
AS A FUNCTION OF 
INPUT-OUTPUT VOLTAGE 
DIFFERENTIAL 





PoranpBy * 60 mW 
(No heat sink) 








T 















































Min > Your)” ¥ 
LOAD REGULATION 


CHARACTERISTICS 
WITH CURRENT LIMITING 


Vout *5¥, Vy = #12V 
Rec = 102 























REGULATI ON - % Vout 





RELATIVE OUTPUT VOLTAGE ~ V 





























"9 20 4 60 80 100 
OUTPUT CURRENT - mA 


REGULATION - % Voyt 





LOAD REGULATION 
CHARACTERISTICS WITHOUT 
CURRENT LIMITING 























OUTPUT CURRENT - mA 


CURRENT LIMITING 
CHARACTERISTICS 


Vout 754. Vy #12 






































OUTPUT CURRENT - mA 


LOAD REGULATION 
CHARACTERISTICS WITH 
CURRENT LIMITING 























REGULATION ~% Vout 





























a) 5 10 15 20 5 30 
OUTPUT CURRENT - mA 


STANDBY CURRENT DRAIN 
AS A FUNCTION OF 
INPUT VOLTAGE 























STANDBY CURRENT - mA 





























INPUT VOLTAGE - V 


TYPICAL PERFORMANCE CURVES (393 GRADE) 


MAXIMUM LOAD CURRENT 
AS A FUNCTION OF 
INPUT-OUTPUT VOLTAGE 
DIFFERENTIAL 















































Vin Your > ¥ 


LOAD REGULATION 
CHARACTERISTICS 
WITH CURRENT LIMITING 


+0.1 























REGULATION - % Voy yy 
RELATIVE OUTPUT VOLTAGE 









































“0 10 20 30 
OUTPUT CURRENT - mA 








MAXIMUM LOAD CURRENT 
AS A FUNCTION OF 
INPUT-OUTPUT VOLTAGE 
DIFFERENTIAL 





PoTanppy ~ 60 mW 
DIP PACKAGE 


(NO HEAT SINK) 









































in > Your > ¥ 


CURRENT LIMITING 
CHARACTERISTICS 









































OUTPUT CURRENT - mA 
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LOAD REGULATION 
CHARACTERISTICS WITHOUT 
CURRENT LIMITING 














REGULATION ~ % Voqyy 



































OUTPUT CURRENT - mA 


STANDBY CURRENT DRAIN 
AS A FUNCTION OF 
INPUT VOLTAGE 






































-INPUT VOLTAGE - V 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ ywA723 


TYPICAL PERFORMANCE CURVES (FOR 312 AND 393 GRADES ) 


LINE REGULATION AS A LOAD REGULATION AS A 
FUNCTION OF INPUT-OUTPUT FUNCTION OF INPUT-OUTPUT 
VOLTAGE DIFFERENTIAL VOLTAGE DIFFERENTIAL 











+ 
= 
a 








r—) 








~% Vout 














REGULATION 
























































“in > Your) - 


CURRENT LIMITING 
CHARACTERISTICS AS A 
FUNCTION OF JUNCTION LINE TRANSIENT 
TEMPERATURE RESPONSE 


{NPUT VOLTAGE 








ro 
Qo 
nN 
c=) 








o 





1 
OS) 
t=) 


NPUT VOLTAGE DEVIATION ~ VOLTS 











CURRENT LIMIT SENSE VOLTAGE - V 
LIMITING CURRENT - mA 
OUTPUT VOLTAGE DEVIATION - mV 





















































+100 
JUNCTION TEMPERATURE - °C 


LOAD TRANSIENT OUTPUT IMPEDANCE AS A 
RESPONSE FUNCTION OF FREQUENCY 









































OUTPUT VOLTAGE DEVIATION - mV 
LOAD DEVIATION - mA 
OUTPUT IMPEDANCE - Q 
































































































































10k 
FREQUENCY ~ Hz 


NOTES 


1. Rating applies to ambient temperatures up to 25°C. Above 25°C ambient derate linearly at 6.3 mWw/°C for the Metal Can, 8.3 mW/°C for 
the Ceramic DIP and 6.3 mW/°C for the Silicone DIP. 
Untess otherwise specified, Ta = 25°C, Vin = Vt = Ve=12V, V~ = 90, Vout =5 V, IL = 1mMA, Rgc = 0, Cy = 100 pF, CRepr = Oand 
divider impedance as seen by error amplifier < 10 kQ connected as shown in Fig. 1. Line and load regulation specifications are given for 
the condition of constant chip temperature. Temperature drifts must be taken into account separately for high dissipation conditions. 
Ly is 40 turns of No. 20 enameled copper wire wound on Ferroxcube P36/22-3B7 pot core or equivalent with 0.009” air gap. 
Figures in parentheses may be used if Ry/R2 divider is placed on opposite side of error amp. 
Replace R4/RgQ in figures with divider shown in figure 13. 
V+ must be connected to a +3 V or greater supply. 
For metal can applications where V7 is required, an external 6.2 volt zener diode should be connected in series with VourT. 


4 


. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ yuA723 





TABLE | 


RESISTOR VALUES (kQ2) FOR STANDARD OUTPUT VOLTAGES 


POSITIVE APPLICABLE | FIXED OUTPUT | OUTPUT ADJUSTABLE NEGATIVE APPLICABLE | FIXED OUTPUT 5% OUTPUT 
OUTPUT VOLTAGE | FIGURES +5% +10% (Note 5) OUTPUT VOLTAGE | FIGURES coe eee +10% 


Se a a ee ee ae Ry 





+3.0 1, 5, 6, 9, | 4.12 3.01 1.8 0.5 1.2 +100 7 3.57 102 2.2 10 91 
12 (4) 

+3.6 1, 5, 6, 9, | 3.57 3.65 15 0.5 1.5 +250 7 3.57 255 2.2 10 240 
12 (4) 

+5.0 1,5, °6,.°9,. || 22.15 4.99 5 0.5 2.2 —6 (note 6)} 3, (10) 3.57 2.43 1.2 0.5 75 
12 (4) 

+6.0 7, 5,6, 9). ) 2:15 6.04 0.5 0.5 25 —9 3, 10 3.48 5.36 1.2 0.5 2.0 
12 (4) 

+9.0 2, 4, (5, 6, | 1.87 7.15 715 1.0 Zf —12 3, 10 3.57 8.45 1.2 0.5 3.3 
12, 9) 

+12 2, 4, (5, 6, | 4.87 7.15 2.0 1.0 3.0 —15 3, 10 3.65 11.5 1.2 0.5 43 
9, 12) 

+15 -2, 4, (5, 6, | 7.87 7.15 3.3 1.0 3.0. —28 3, 10 3.57 24.3 1.2 0.5 10 
9, 12) 

+28 2, 4, (5, 6, | 21.0 7.15 5.6 1.0 2.0 —45 8 3.57 | 41.2 2.2 10 33 
9, 12) 

+45 7 3.57 48.7 22 10 39 —100 8 3.57 97.6 2.2 10 91 

+75 7 3.57 78.7 Ze 10 68 —250 8. 3.57 249 2.2 10 240 

TABLE Il 


FORMULAE FOR INTERMEDIATE OUTPUT VOLTAGES 











Outputs from +4 to +250 volts Current Limiting 
[Figure 7] 
V R,—R 
Vo = [ REF x 2 i ] : R._=R 
UT 2 R, 3 4 





Outputs from +2 to +7 volts 
[Figures 1, 5, 6, 9, 12, (4)] 
=[V esa 
Vour = REF R, a: R, 





| me VseNse 
LIMIT “~~ 






sc 














Foldback Current Limiting 
Va)7R V (R, + R,) 
our; 4 TSENSE \3 a 


Outputs from —6 to —250 volts 
[Figures 3, 8, 10] 





Outputs from +7 to +37 volts 
[Figures 2, 4, (5, 6, 9, 12)] 




























| = 
R,+R V R,+R KNEE 
Vout = [Veer X —=— ] Vour = oa x — R ~ 1; R,=R, Ree R, Ree Re 
2 =i VseNSE R, + Ry 
SHORT CKT R. R, 
Figure 1 Figure 2 
BASIC LOW VOLTAGE REGULATOR BASIC HIGH VOLTAGE REGULATOR 

(Vout = 2 to 7 Volts) (Vout = 7 to 37 Volts) 

Vin 


REGULATED 
REGULATED OUTPUT 


OUTPUT 








CREF | Cy 100pF 

= = = TYPICAL PERFORMANCE aa Nee 
Regulated Output Voltage 5V TYPICAL PER MA 
Line Regulation (AVin =3V) 0.5 mV Regulated Output Voltage | 15V 
Load Regulation (AlL=50 mA) 1.5 mV Line Regulation (AViN == 3V) 1.5 mV 

RR Ri R Load Regulation (AlL=50 mA) 4.5 mV 
1 R2 ee . pen eS 
Note: R3 = RoR for minimum temperature drift. Note: R3 = RR for minimum feinpera ture Ota: 


R3 may be eliminated for minimum component count. 
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FAIRCHILD LINEAR INTEGRATED 


Figure 3 
NEGATIVE VOLTAGE REGULATOR 


2N4898 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 
Regulated Output Voltage —15V 
Line Regulation (AVIN==3V) 1 mV 
Load Regulation (Al. = 100 mA) 2 mV 


Figure 5 


POSITIVE VOLTAGE REGULATOR 
(External PNP Pass Transistor) 


2N4898 


Veer = Your 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +5V 
Line Regulation (AViN = 3 V) 0.5 mV 
Load Regulation (Al, = 1 A) 5 mV 


Figure 7 


POSITIVE FLOATING REGULATOR 
Vin= 85 V 


a 
V7 


VREF 


WA723 


IN 1426 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +50 V 
Line Regulation (AVIN = 20 Vv) 15 mV 
Load Regulation (Al. = 50 mA) 20 mV 


CIRCUITS « A723 


Figure 4 
POSITIVE VOLTAGE REGULATOR 
(External NPN Pass Transistor) 


Ty 
2N3054 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +15V 
Line Regulation (AVin = 3 V) 1.5 mV 
Load Regulation (Al. = 1 A) 15 mV 


Figure 6 
FOLDBACK CURRENT LIMITING 


REGULATED 


TYPICAL PERFORMANCE 
Regulated Output Voltage 
Line Regulation (AV,,, = 3 V) 
Load Regulation (Al, = 10.mA) 
Short Circuit Current 


+5V 
0.5 mV 
1 mV 
20 mA 


Figure 8 
NEGATIVE FLOATING REGULATOR 


VIN 


1N1426 2N5287 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage —100V 
Line Regulation (AVin = 20 V) 30 mV 
Load Regulation (AIL=100 mA) 20 mV 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A723 


Figure 10 
NEGATIVE SWITCHING REGULATOR 


Figure 9 
POSITIVE SWITCHING REGULATOR 





T2 
2N5153 
1N4942 









Veer You 


1N4942 





O.1pF CL 
Ly 
1.2mH 


REGULATED 
OUTPUT 


ili 100uF 






REGULATED 
OUTPUT 


Co 100uF 


TYPICAL PERFORMANCE 
+5V Regulated Output Voltage —15V 


eerie 
= = = TYPICAL PERFORMANCE 
Regulated Output Voltage 


Line Regulation (AViIN = 30 V) 10 mV Line Regulation (AVIN= 20V) 8mvV 
Note 3 Load Regulation (Al = 2 A) 80 mV Notes 3, 7 Load Regulation (Al_ = 2 A) 6 mV 
Figure 11 Figure 12 
REMOTE SHUTDOWN REGULATOR WITH SHUNT REGULATOR 


CURRENT LIMITING 


Vin 









SEcNLANEA REGULATED 
Veer = Vout OUTPUT OUTPUT 
cCSL 
© LOGIC INPUT 
Note 1: Current limit transistor may be TYPICAL PERFORMANCE TYPICAL PERFORMANCE 
used for shutdown if current Regulated Output Voltage +5 Regulated Output Voltage 45V 
limiting is not required. Line Regulation (AVin = 3 V) 0.5 mV Line Regulation (AVin = 10 V) 0.5 mV 
2: Add if’ Vout >10V Load Regulation (Alu==50 mA) 1.5 mV Note 7 Load Regulation (Al. =100 mA) 1.5 mV 
Figure 13 EQUIVALENT CIRCUIT ve Ve 
OUTPUT VOLTAGE 
ADJUST 
Se 


© V7 
————© COMPENSATION 


CURRENT 
© LIMIT 


CURRENT 
O SENSE 


© © « 
VREF §-NON-INVERTING Y- INVERTING 
INPUT INPUT 
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HA725 
INSTRUMENTATION OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION ~ The HAT25 is an instrumentation operational amplifier constructed on CONNECTION DIAGRAM 
a single silicon chip using the Fairchild Planar* epitaxial process. It is intended for precise, low level 

signal amplification applications where low noise, !ow drift and accurate closed loop gain are required. 
The offset null capability, low power consumption, very high voltage gain as well as wide power 
supply voltage range provide superior performance for a wide range of instrumentation applications. 


8 LEAD METAL CAN 


The wA725 is pin compatible with the popular 4A741 operational amplifier. OPN IE! 
“NULL 
e LOW INPUT NOISE CURRENT ...... 0.15 pA Jz pars 
e@ HIGH OPEN LOOP GAIN.......... 3,000,000 
e LOW INPUT OFFSET CURRENT ..... 2nA 
@ LOW INPUT VOLTAGE DRIFT ...... 0.6 pV/°C 
e HIGH COMMON MODE REJECTION .. . 120 dB IVE TNPUT @ 
@ HIGH INPUT VOLTAGE RANGE ..... +14V 
© WIDE POWER SUPPLY RANGE ...... +3VTO+22V deste Ni FREQUENCY 
@ OFFSET NULL CAPABILITY INPUT COMPENSATION 
ABSOLUTE MAXIMUM RATINGS 
Supply Voltage +22 V 
Internal Power Dissipation (Note 1) 
Metal Can 500 mW ORDER PART NOS:.: 
Ceramic DIP 670 mW U5T7725312 
Differential Input Voltage (Note 2) +22 V U5T7725333 
Input Voltage (Note 3) Fr +22 V U5T7725393 
Voltage Between Offset Null and V +0.5V 
Storage Temperature Range 
Metal Can, Ceramic DIP -65°C to +150°C 
Operating Temperature Range 
Military (312 grade) ~55°C to +125°C 
Instrument (333 grade) -20°C to +85°C 
Commercial (393 grade) 0°C to +70°C 14 LEAD DIP 
Lead Temperature (TOP VIEW) 
Metal Can, Ceramic DIP (Soldering, 60 Seconds) 300°C 


EQUIVALENT CIRCUIT 


WW 
100 ks2 
EXTERNAL 


FOR CERAMIC DIP 
ORDER PART NOS.: 
U6A7725312 
U6A7725333 
U6A7725393 





Pin numbers are shown for Metal Can only. 


Notes on following pages. *Planar is a patented Fairchild process, 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA725 


312 GRADE 


ELECTRICAL CHARACTERISTICS (Vs = +15 V, Ty = 25°C unless otherwise specified) 


PARAMETER 


Input Offset Voltage (Without external trim) 


Input Offset Current 


Input Bias Current 


Input Noise Voltage 


Input Noise Current 


Input Resistance 


Input Voltage Range 
Large Signal Voltage Gain 
Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Output Voltage Swing 


Output Resistance 


Power Consumption 


TEST CONDITIONS MIN. 


Rg < 10k2 


fo = 10 Hz 
fo = 100 Hz 
fo = 1kHz 
fo = 10 Hz 
fo = 100 Hz 
fo = 1 kHz 


£13.5 
RL > 2kQ2 Vo=+#10V 1,000,000 
Rg < 10 kQ 110 
Rg < 10 kQ 


Ry > 10k2 + 
Rp = 2k2 +10 


The following specifications apply for -55°C < Tas +125°C unless otherwise specified: 


Input Offset Voltage (Without external trim) 


Average Input Offset Voltage Drift 
(Without external trim) 


Average Input Offset Voltage Drift 
(With external trim) 


Input Offset Current 


Average Input Offset Current Drift 


Input Bias Current 


Large Signal Voltage Gain 


Common Mode Rejection Ratio 


OPEN LOOP VOLTAGE 
GAIN AS A FUNCTION 
OF TEMPERATURE 
FOR VARIOUS SUPPLY 
VOLTAGES 


cei cane a 


Vg" £10V 








OPEN LOOP VOLTAGE GAIN - dB 























TEMPERATURE - °C 








wA725 





Rs < 10 k2 
Rs = 502 


Rg = 502 


Ta = +125°C 
TA = -55°C 


Ta =+125°C 

Ta =-55°C 

Ry >2k2, Tp = +125°C 1,000,000 
Ryu >2kQ, Ta = -55°C 250,000 
Rg < 10 kQ 100 

Rs < 10 kQ 

RL > 2k2 +10 


TYPICAL PERFORMANCE CURVES 
312 GRADE 


NULLED INPUT OFFSET 
VOLTAGE AS A FUNCTION 
OF TEMPERATURE 




















CHANGE IN INPUT OFFSET VOLTAGE - LV 

















TEMPERATURE - °C 
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INPUT OFFSET VOLTAGE - mV 


TYP. MAX. UNITS 
0.5 1.0 mV 
2.0 20 nA 
42 100 nA 
15 nv/./Hz 
9.0 nV/ /Hz 
8.0 nV/ /Hz 
1.0 pA/ /Hz 
0.3 pA/ /Hz 
0.15 pA/ J/Hz 
1.5 MQ 
+14 V 
3,000,000 WIV 
120 | dB 
2.0 10 uV/V 
413.5 V 
+13.5 V 
150 Q 
80 105 mw 
1.5 mV 
2.0 5.0 uVIPC 
0.6 uVi°C 
1.2 20 nA 
75 40 nA 
35 150 pA/°c 
20 100 nA 
80 200 nA 
V/V 
V/V 
dB 
20 pV/V 
V 


UNNULLED INPUT OFFSET 
VOLTAGE AS A FUNCTION 
- OF TEMPERATURE 



























































TEMPERATURE = °C 


FAIRCHILD LINEAR INTEGRATED CIRCUITS « BA725 


333 GRADE 


ELECTRICAL CHARACTERISTICS (Vs = £15 V, T, = 25°C unless otherwise specified) 


PARAMETER 


Input Offset Voltage (Without external trim) 
Input Offset Current 

Input Bias Current 

Input Noise Voltage 


Input Noise Current 


Input Resistance 

input Voltage Range 

Large Signal Voltage Gain 
Common Mode Rejection Ratio 
Power Supply Rejection Ratio 
Output Voltage Swing 


Output Resistance 
Power Consumption 


TEST.CONDITIONS 


Rg < 10k2 


fo = 10 Hz 
fg = 100 Hz 
fo = 1kHz 
fo = 10 Hz 
fo = 100 Hz 
fg = 1 kHz 


RL 22 kQ, Vout = +10 V 
Rs < 10 kQ 

Rg < 10 kQ 

RL >10kQ 

RL 22 kQ 


MIN. 


+13.5 


500,000 


100 


The following specifications apply for -20°C < TaA< +85°C unless otherwise specified: 


Input Offset Voltage (Without external trim) 
Average Input Offset Voltage Drift 
(Without external trim) 
Average Input Offset Voltage Drift 
(With external trim) 
Input Offset Current 


Average Input Offset Current Drift 
Input Bias Current 


Large Signal Voltage Gain 
Common Mode Rejection Ratio 


Power Supply Rejection Ratio 
Output Voltage Swing 


NOTES 


Ceramic DIP package. 


Rg < 10 kQ 
Rs = 502 


Rg = 502 


TaA= +85°C 
TA= -20°C 


Ta = +85°C 

Ta =-20°C 

Ri_ >2kQ, Tp = +85°C 
REL >2kQ2, Ta = -20°C 
Rs < 10 kQ 

Rg < 10 kQ 

RE > 2 kQ 


500,000 
250,000 
100 


+10 


Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 8.3 mW/°C for 


Rating applies for 5 ms pulses with 10% duty cycle, derate to +5 V for continuous operation. 
For supply voltages less than +22 V, the absolute maximum input voltage_is equal to the supply voltage. 


OPEN LOOP VOLTAGE 
GAIN AS A FUNCTION 
OF TEMPERATURE FOR 
VARIOUS SUPPLY 
VOLTAGES 

















OPEN LOOP VOLTAGE GAIN - dB 















































TEMPERATURE - °C 


333 GRADE 


NULLED INPUT OFFSET 
VOLTAGE AS A FUNCTION 
OF TEMPERATURE 


TYPICAL PERFORMANCE CURVES 


UNNULLED INPUT OFFSET 
VOLTAGE AS A FUNCTION 
OF TEMPERATURE 





















































CHANGE IN INPUT OFFSET VOLTAGE - pV 
1! 




















INPUT OFFSET VOLTAGE - mV 
































20° 40 60 80 100 


TEMPERATURE - °C 


TEMPERATURE - °C 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e wA725 


393 GRADE 


ELECTRICAL CHARACTERISTICS (Vg = £15 V, Ta = 25°C unless otherwise specified) 


PARAMETER 


input Offset Voltage (Without external trim) 
Input Offset Current 
input Bias Current 


Input Noise Voltage 


Input Noise Current 


Input Resistance 

Input Voltage Range 

Large Signa! Voltage Gain 
Common Mode Rejection Ratio 
Power Supply Rejection Ratio 
Output Voltage Swing 


Output Resistance 


Power Consumption 


TEST CONDITIONS MIN. 


Rg < 10k2 


fg = 10 Hz 
fg = 100 Hz 
fo = 1 kHz 
fg = 10 Hz 
fg = 100 Hz 
fo = 1 kHz 


+13.5 
Re >2kQ, Vout = +10 V 250,000 
Rs < 10 kQ 
Rs < 10 kQ 


RL > 10 kQ 
Ry 2=2kQ 


The following specifications apply for O°C < Ta < +70°C unless otherwise specified: 


input Offset Voitage (Without external trim) 


Average Input Offset Voltage Drift 
(Without external trim) 


Average Input Offset Voltage Drift 
(With external trim) 


Input Offset Current 


Average Input Offset Current Drift 


input Bias Current 
Large Signal Voltage 


Common Mode Rejection Ratio 
Power Supply Rejection Ratio 
Output Voltage Swing 


OPEN LOOP VOLTAGE 
GAIN AS A FUNCTION 
OF TEMPERATURE FOR 
VARIOUS SUPPLY 
VOLTAGES 

















OPEN LOOP VOLTAGE GAIN - dB 

















TEMPERATURE ~ °C 


Rs < 10k2 
Rs = 502 


Rs = 502 


TA= +70°C 
Ta =O°C 


Ta = +70°C 

Ta =0°C 

RE >2kQ, Ta = +70° 
RE >2kQ,TaA =0°C 
Rs < 10k2 

Rs < 10kQ 

Rp > 2kQ +10 


125,000 
125,000 


NULLED INPUT OFFSET 
VOLTAGE AS A FUNCTION 
OF TEMPERATURE 





4 
Vag <SuV at 25°C 
































CHANGE IN INPUT OFFSET VOLTAGE - HV 
' 














TEMPERATURE - °C 


INPUT OFFSET VOLTAGE - mV 


TYP. 


0.5 

2.0 nA 

42 nA 

15 nV/ /Hz 


9.0 nv/ /Hz 

8.0 nV/ /Hz 

1.0 pA/ /Hz 

0.3 pA/ /Hz 

0.15 pA/ /Hz 

1.5 MQ 

+14 v 
3,000,000 viv 

120 

2.0 


+13.5 
+13.5 


150 
80 


TYPICAL PERFORMANCE CURVES 393 GRADE 


UNNULLED INPUT OFFSET 
VOLTAGE AS A FUNCTION 
OF TEMPERATURE 



































TEMPERATURE ~ °C 





COMMON MODE REJECTION RATIO ~ dB INPUT BIAS CURRENT - nA INPUT OFFSET CURRENT - nA 


COMMON MODE REJECTION RATIO - dB 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A725 


TYPICAL PERFORMANCE CURVES FOR ALL GRADES (Unless Otherwise Specified) 


INPUT OFFSET CURRENT 
AS A FUNCTION 
OF TEMPERATURE 
312 GRADE 























TEMPERATURE - °C 


INPUT BIAS CURRENT 
AS A FUNCTION 
OF TEMPERATURE 
312 GRADE 




















TEMPERATURE ~ °C 


COMMON MODE REJECTION 
RATIO AS A FUNCTION OF 
TEMPERATURE 


















































TEMPERATURE ~ °C 


COMMON MODE REJECTION 
RATIO AS A FUNCTION 
OF SUPPLY VOLTAGE 



























































SUPPLY VOLTAGE - +V 


INPUT OFFSET CURRENT - nA 


INPUT BIAS CURRENT - rfA 


POWER SUPPLY REJECTION RATIO ~ pV/V 


D.C. CLOSED LOOP VOLTAGE GAIN ERROR ~ % 


INPUT OFFSET CURRENT 
AS A FUNCTION 
OF TEMPERATURE 
333 GRADE 




















TEMPERATURE - °C 


INPUT BIAS CURRENT 
AS A FUNCTION 
OF TEMPERATURE 
333 GRADE 
































TEMPERATURE ~ °C 


SUPPLY VOLTAGE 
REJECTION RATIO 
AS A FUNCTION 
OF TEMPERATURE 














60 

















| 
100 


20 60 


-20 


t- 
t 
140 
TEMPERATURE - °C 


D.C. CLOSED LOOP 
VOLTAGE GAIN ERROR 
AS A FUNCTION OF 
SOURCE RESISTANCE 
































SOURCE RESISTANCE - Q 


INPUT BIAS CURRENT ~ nA INPUT OFFSET CURRENT - nA 


PEAK TO PEAK OUTPUT VOLTAGE SWING - V 


-tV 


COMMON MODE INPUT VOLTAGE RANGE 


INPUT OFFSET CURRENT 
AS A FUNCTION 
OF TEMPERATURE 
393 GRADE 
































TEMPERATURE - °C 


INPUT BIAS CURRENT 
AS A FUNCTION 
OF TEMPERATURE 
393 GRADE 


























TEMPERATURE ~ °C 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
TEMPERATURE 















































TEMPERATURE - °C 


COMMON MODE INPUT 
VOLTAGE RANGE ASA 
FUNCTION OF 
SUPPLY VOLTAGE 





























SUPPLY VOLTAGE - +V 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e “A725 


TYPICAL PERFORMANCE CURVES FOR ALL GRADES (Unless Otherwise Specified) 


CHANGE IN INPUT OFFSET 
VOLTAGE DUE TO 
THERMAL SHOCK ASA 

_ FUNCTION OF TIME 


INPUT OFFSET VOLTAGE 
DRIFT ASA 
FUNCTION OF TIME 


Vo = £15V 
Vos < 20pV at t= 0 




















CHANGE IN INPUT OFFSET VOLTAGE ~ BV 
































TIME ~ HRS 


INPUT NOISE VOLTAGE 
AS A FUNCTION 
OF FREQUENCY 


















































MEAN SQUARE NOISE VOLTAGE - V2/Hz 
















































































10 100 1k 10k 100k 
FREQUENCY ~- Hz 


NARROW BAND SPOT 
NOISE FIGURE CONTOURS 





























SOURCE RESISTANCE - Q 










































































FREQUENCY - Hz 


EQUIVALENT INPUT RIPPLE 
VOLTAGE DUE TO POWER 
SUPPLY RIPPLE ASA 
FUNCTION OF FREQUENCY 




































































0? Vg = £15V FREQ COMPENSATION 
2 Ty * °C Ave} 
4 
; [| 
a 
Z ll 
3 10° 
> 
ei | tt PEAK 70 PEAK 
& =e POWER SUPPLY 
= ++——+ RIPPLE VOLTAGE 
ia 
z ~T 
2 Ss 
5 10 Ss 
q ws 
= i SZ Av 
= Y's 
7 KS 
yA725 iy 
l 
1 10 100 ik 


FREQUENCY ~ Hz 


STABILIZATION TIME OF 
INPUT OFFSET VOLTAGE 
FROM POWER TURN-ON 

















CHANGE IN INPUT OFFSET VOLTAGE - pV 














TIME FROM POWER APPLICATION ~ MIN 


INPUT NOISE CURRENT 
AS A FUNCTION 
a a 





Vg = tv 








imal 25°C 





~ 

2S, 
ns 
w 




















10° 

















S 
g 


MEAN SQUARE NOISE CURRENT ~ AC/Hz 























Rll 




















FREQUENCY ~ Hz 


NOISE FIGURE ASA 
FUNCTION OF SOURCE 
RESISTANCE 








a 











NOISE FIGURE ~ dB 






| 
i 


HSH 























He 
10k 100k 


SOURCE RESISTANCE - Q 


ABSOLUTE MAXIMUM 
POWER DISSIPATION AS 
A FUNCTION OF 
AMBIENT TEMPERATURE 




















POWER DISSIPATION - mW 























TEMPERATURE ~ °C 


TOTAL NOISE VOLTAGE REFERRED 10 INPUT - uVrms - CHANGE IN INPUT OFFSET VOLTAGE - pV 


EQUIVALENT INPUT NOISE VOLTAGE - Wop 


POWER CONSUMPTION - mW 

















Vg" £15V 
PREVIOUS QUIESCENT 





























TIME FROM HEAT APPLICATION - SECONDS 


BROADBAND NOISE FOR 
VARIOUS BANDWIDTHS 



















































































“100 1k 10k 100k 
SOURCE RESISTANCE - & 


EQUIVALENT INPUT NOISE 
VOLTAGE DUE TO 
EXTERNAL COMMON MODE 
NOISE AS A FUNCTION 
OF FREQUENCY 






















































































104 
Vy = ae FHT FREQ let ON 
Ty 7 25°C Ave 
10° {tt th t rt 
10V 
EXTERNAL COMMON MODE — 
NOISE VOLTAGE 
+ rt 
7 2 itt | LI Wv 
i t | H+ 100mV 
10 mn 10mv 
tt 
[| wAT25 



























































FREQUENCY = Hz 


POWER CONSUMPTION 
AS A FUNCTION OF 
TEMPERATURE 
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fos} 
So 
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& 
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TEMPERATURE ~ °C 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A725 


TYPICAL PERFORMANCE CURVES FOR ALL GRADES 


OPEN LOOP VOLTAGE |. FREQUENCY RESPONSE 
GAIN AS A FUNCTION OF FOR VARIOUS CLOSED- 
FREQUENCY USING LOOP GAINS USING 
RECOMMENDED RECOMMENDED 
COMPENSATION COMPENSATION 


VALUES FOR SUGGESTED 
COMPENSATION 
NETWORKS FOR VARIOUS 
CLOSED LOOP 


NETWORKS VOLTAGE GAINS 





OPEN LOOP VOLTAGE GAIN - dB 


arr TT 

















Ry = 4702 Cy = OOF na 























a] 
R= a2 C, = OF ats 


— 
rom 

















RESISTANCE - Q 




















FREQUENCY ~- Hz 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
FREQUENCY FOR 
RECOMMENDED 
COMPENSATION 
NETWORKS 


> 
J 
° 
z 
= 
> 
a 
i= 
5. 
o 
us 
<= 
wi 
a 
2 
Me 
< 
wi 
a 
























































FREQUENCY - Hz 


VOLTAGE OFFSET 
NULL CIRCUIT 


TRANSIENT RESPONSE 
TEST CIRCUIT 


50 kQ 


Pin numbers are shown for Metal Can only. 


a 
CH 
=ae 


i 
rr 
oe a 

















CLOSED LOOP GAIN - V/V 











i 
—) 


SLEW RATE - Vins 
eS 


OUTPUT VOLTAGE - mV 


 JOBUF Rp = 2702 Cy = .00 
“| 


44 - JONVLISWdV9 
CLOSED LOOP GAIN - dB 











FREQUENCY - Hz 


SLEW RATE AS A FUNCTION 
OF CLOSED-LOOP GAIN 
USING RECOMMENDED 

COMPENSATION NETWORKS 


Vst 2 BV 
Ty" °C 


































































































CLOSED LOOP GAIN - ViV 


FREQUENCY 
COMPENSATION 
CIRCUIT 


Cy 
Ri ve 
*Use R3 = 512 when the amplifier 
is operated with capacitive load. 









































FAIRCHILD LINEAR INTEGRATED CIRCUITS e 4A725 


TYPICAL APPLICATIONS 


PRECISION AMPLIFIER — Aycy = 1000 ACTIVE FILTER — BANDPASS WITH 60 dB GAIN 


ACTIVE FILTER 
FREQUENCY RESPONSE 


Ay > ( a) 24 Sylex R3 

v = (Av. 2) \igrRs [a 
2nf,C3 
H I 

BARC VG, 


Q-eVey) Cy 


VOLTAGE GAIN - dB 


CHARACTERISTICS: 
Avct = 1000 = 60 dB 
DC Gain Error = 0.05% . 
Bandwidth = 1 kHz for -0.05% error = ly GAIN R+Ry +Ry 
Diff. Input Res. = 1MQ Ay pc* 1} +R, 
Typical amplifying capability i 

Cin = 10 nV on Vomyj = 1.0 V 
Caution: Minimize Stray Capacitance 











-2 “bf £,x10 
fyxlo® fo” 0 0 fxi0? 
NORMALIZED FREQUENCY 


OPEN LOOP VOLTAGE GAIN TEST CIRCUIT 


eg (RoR, +Ry Ri +Ry Ba) e9 
BS oe eee eS eS 401 
Avo = Ry Rj e 


OSCILLOS 
BANDPASS OSC Ore 


FILTER 
fo= 10 Hz 


PIN PHOTODIODE AMPLIFIER THERMOCOUPLE AMPLIFIER 


Ra’ 10082 C1 500 pF 
Rg" 1ke2 ait R2* 511k 
01,000 Rance SENSOR 

IM SELECT THERMOCOUPLE 

ZERO ADJUST . 

R3 

O10 
INPUT 100 ks2 


oc R7 20082 
 P $082-4220 


CALIBRATE 


5 OUTPUT TO 
RECORDER REFERENCE 
A J THERMOCOUPLE 


Rg" 
248 METER 1 mA 
FULL SCALE $ p44" 


DCGAINS 10,000, 1,000, 100, AND 10 
BANOWINTH = DETERMINED BY VALUE OF Cy 


NOTE: * Indicates +1% Metal film resistors recommended 


for temperature stability. 


+100 V COMMON MODE RANGE 
INSTRUMENTATION AMPLIFIER 


R3 
— for best CURR 
R4 


= Rge= 10R3 


67 


R2 
R5 
Ry 
R2 


Gai 


OC GAIN = 1000 
BANOWIDTH OCTO 540 Hz 
EQUIVALENT INPUT 

NOISE = 024 pVems 


NOTE: * Indicates +1% metal film resistors recommended 
for temperature stability. 


INSTRUMENTATION AMPLIFIER WITH 
HIGH COMMON MODE REJECTION 


Re 
= — for best CMR eos ook 
R7 M 





a8 GL oe 
OF as (1+ aa 





uwA/726 
TEMPERATURE-CONTROLLED DIFFERENTIAL PAIR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A726 is a monolithic transistor pair in high thermal-resistance 


package, held at a constant temperature by active temperature regulator circuitry. The transistor pair PHYSICAL DIMENSIONS 


displays the excellent matching, close thermal coupling, and fast thermal response inherent in 370 
monolithic construction. The high gain and low standby dissipation of the regulator circuit permits 335 DIA eee 335 DIA. 
tight temperature control over a wide range of ambient temperatures. It is intended for use as an input 305 "| | 7 


stage in very-low-drift DC amplifiers, replacing complex chopper-stabilized amplifiers; it is also useful 
as the nonlinear element in logarithmic amplifiers and multipliers where the highly predictable 
exponential relation between emitter-base voltage and collector current is employed. The device is 
constructed on a single silicon chip using the Fairchild Planar* process. 


.185 
-165 


oe SEATING 


“0407 ~~ PLANE 
MAX. 











.500 MIN. 
ABSOLUTE MAXIMUM RATINGS i 
Operating Temperature Range 
Military (312 Grade) —55°C to +125°C 
Commercial (323 Grade) 0°C to +85°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 seconds) 300°C 
Supply Voltage +18 V 
Internal Power Dissipation 500 mW 
MAXIMUM RATINGS FOR EACH TRANSISTOR io. ; Tee ae 
Maximum collector-to-substrate voltage 40 V 034 4 ee 
BVcBO 40 V 
LVcEo (Note 1) 30 V 
BVEBO 5V 
Collector Current 5mA All dimensions in inches 
Leads are gold-plated kovar 
Note 1: Measured at 1 MA collector current. Package weight is 1.32 grams 


SCHEMATIC DIAGRAM 


ORDER PART NOS. U5U7726312 
U5U7726323 


CONNECTION DIAGRAM 
(TOP VIEW) 


TEMP ADJ 
es 





*Planar is a patented Fairchild process 


FAIRCHILD LINEAR INTEGRATED CIRCUITS @ A726 





312 GRADE 
ELECTRICAL CHARACTERISTICS (~55°C < Tx < +125°C, V; = +15 V, Rag; = 62 kQ unless otherwise specified) 
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
Input Offset Voltage 10 vA < Ile < 100 uA 1.0 2.5 m3 
Vee = 5 V,Rs < 502 
Input Offset Current lc = 10 pA, Vee = 5 V 10 50 nA 
Input Offset Current lc = 100 vA, Vee = 5 V 50 200 nA 
Average Input Bias Current le = 10 vA, Vee = 5 V 50 150 nA 
Average Input Bias Current lc = 100 wA, Vee = 5 V 250 500 nA 
Offset Voltage Change lo = 10 vA, 5V < Vee < 25V,Rs < 100 k2 0.3 6.0 mV 
Offset Voltage Change lc = 100 vA, 5V < Vee < 25V, Rs < 10k2 0.3 6.0 mV 
Input Offset Voltage Drift 10 vA < Ie < 100 pA, Vee = SV, 0.2 1.0 uV/°C 
Rs < 500, +25°C < Ta < +125°C 
Input Offset Voltage Drift 10uA < Ie < 100 vA, Vee = 5 V, 0.2 1.0 uV/°C 
Rs < 5009, —55°C < Ta < +25°C 
Input Offset Current Drift lc = 10 uA, Vee = 5 V 10 pA/°C 
Input Offset Current Drift lc = 100 vA, Vee = 5 V 30 pA/°C 
Supply Voltage Rejection Ratio 10uA < Ic <100 vA, Rs < 509, 25 uV/V 
Low-Frequency Noise lc = 10 vA, Vee = 5V, Rs < 502 4.0 HV pp 
BW = .001 Hzto 0.1 Hz 
Broadband Noise lc = 10 vA, Vee = 5 V, Rs < 5002 10 nV pp 
BW = 0.1 Hz to 10 kHz 
Long-term Drift 10 nA < Ic < 100 WA, Vee = SV, Rs < 502 ,T,=25°C 5.0 uV/ week 
High Frequency Current Gain f = 20 MHz, Ic = 100 vA, Vee = 5 V 1.5 30 
Output Capacitance le = 0, Vee = 5V 1.0 pF 
Emitter Transition Capacitance le = 100 uA 1.0 pF 
Collector Saturation Voltage le = 100 pA, le = 1 mA 0.5 1.0 V 
323 GRADE 
ELECTRICAL CHARACTERISTICS (0°C < T, < +85°C, Vo = +15V, Ria; = 75 kQ unless otherwise specified) 
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
Input Offset Voltage 10 vA < Ie < 100 WA 1.0 3.0 mV 
Veg = SV, Ry < 502 
Input Offset Current lo = 10 WA, Vo, = OV 10 100 nA 
Input Offset Current Ic = 100 wA, Veg = SV 50 400 nA 
Average Input Bias Current Io = 10 uA, Veg = BV 50 300 nA 
Average Input Bias Current Ic = 100 vA, Vo, = SV 250 1000 nA 
Offset Voltage Change Io = 10 wA, 5V < Veg < 25V, Re < 100k 0.3 6.0 mV 
Offset Voltage Change lo = 100 uA, 5V < Veg < 25V, Re < 10k2 0.3 6.0 mV 
Input Offset Voltage Drift Io = 100 wA, Vo, = SV, Rg < 502 0.2 2.0 uV/°C 
Input Offset Current Drift Io = 10 vA, Veg = SV 10 pA/°C 
Input Offset Current Drift Ic = 100 wA, Vo_ = SV 30 pA/°C 
Supply Voltage Rejection Ratio Ic = 100 pA, Ry = 502 25 LV/V 
Low-Frequency Noise Io = 10 vA, Voge = SV, Ry < 502, 4.0 HV pp 
BW = 0.001 Hz to 0.1 Hz 
Broadband Noise Io = 10 WA, Veg = SV, Rg < 500, 10 HV pp 
BW = 0.1 Hz to 10 kHz 
Long-Term Drift Io = 100 uA, Voz = SY, 5.0 uN/week 
Ry < 509, T, = 25°C 
High-Frequency Current Gain f = 20 MHz, I, = 100 wA, Vee = SV 1.5 3.5 
Output Capacitance I; = 0, Veg = SV 1.0 pF 
Emitter Transition Capacitance I; = 100 nA 1.0 pF 
Collector Saturation Voltage I, = 100 vA, 1, =1mA 0.5 1.0 V 





CURRENT GAIN 


CURRENT GAIN 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e@ A726 


TYPICAL PERFORMANCE CURVE 
312 GRADE. 


CURRENT GAIN AS A FUNCTION SUPPLY CURRENT AS A FUNCTION 
OF COLLECTOR CURRENT o __OF AMBIENT TEMPERATURE 


Veg * 5-0V 
TTT Vg * 15V 
Rag) "62k 
~55°C<T  $#125°C 











SUPPLY CURRENT - mA 


















































COLLECTOR CURRENT ° TEMPERATURE - °C 


323 GRADE 
CURRENT GAIN AS A FUNCTION — SUPPLY CURRENT AS A FUNCTION 
OF COLLECTOR CURRENT ,__OF AMBIENT TEMPERATURE 
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VortbV 
Radj = 75kQ 

















SUPPLY CURRENT - mA 










































































1.0mA 


40 
COLLECTOR CURRENT TEMPERATURE - °C 


TYPICAL X1000 CIRCUIT 


Di 
IN757A 


-15V. 


50kQ 
ALL RESISTORS 1% 





HA727 
PREAMPLIFIER TEMPERATURE. CONTROLLED DIFFERENTIAL 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A727 is a monolithic, fixed gain, differential-input differential-output ampli- 





‘fier, constructed with the Fairchild Planar* epitaxial process, mounted in a high thermal-resistance package, PHYSICAL DIMENSIONS 
and held at constant temperature by active regulator circuitry. The high gain and low standby dissipation of (In accordance with JEDEC T0-100) 
the regulator circuit give tight temperature control over a wide ambient temperature range. The device is 335 » +" DIA. 
intended for use as a self-contained input stage in very low-drift DC amplifiers, replacing complex chopper- 305 ? =; 
stabilized amplifiers in such applications as thermo-couple bridges, strain gage transducers, and A to D . a 185 
converters. mee 


rp = Seating 
ogo! | Plane 
10 LEADS __” 


2m DDIM 22 


© VERY LOW OFFSET DRIFTS 
¢ MIGH INPUT IMPEDANCE 
¢ WIBE COMMON MODE RANGE 


ABSOLUTE MAXIMUM RATINGS 
INSULATING STANDOFF- 





Operating Temperature Range q . we 04g SHAPE MAY VARY 
Military (312 Grade) —55°C to +125°C 028. 029 
Commercial (333 Grade) —20°C to +85°C NOTES: 
Storage Temperature Range —65°C to +150°C All dimensions in inches 
Lead Temperature (Soldering, 60 second time limit) 300°C Leads are gold-plated kovar 
Internal Power Dissipation 500 mW Package weight is 1.32 grams 
Supply Voltage (Amplifier and Heater) +18V ORDER PART NOS. U5U7727312 
Differential Input Voltage +10V U5U7727333 
Common Mode Input Voltage +15V 


CONNECTION DIAGRAM 


TEMP.ADJ. 
O (Top View) 


FREQ.COMP. #1 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e A727 


312 GRADE 
ELECTRICAL CHARACTERISTICS (—55°C < T, < +125°C, V,,* =V,* = +15V,V~ = —15V, R,,, = 330 kQ, unless otherwise specified) 


PARAMETER - CONDITIONS MIN. TYP. MAX. 


Input Offset Voltage R, < 502 2.0 10 
input Offset Current 2.5 15 
Input Bias Current 12 40 
Input Offset Voltage Drift R, < 509, +25°C <T, < +125°C 0.6 1.5 
R, < 509, —55°C <T, < +25°C 0.6 1.5 
Input Offset Current Drift +25°C < T, < +125°C 2.0 
~—55°C <T, < +25°C 2.0 
input Bias Current Drift —55°C <T, < +125°C 15 
Differential Input Resistance 
Common Mode !nput Resistance 
Input Voltage Range 
Supply Voltage Rejection Ratio R, < 100 kQ 
Common Mode Rejection Ratio R, < 100 kQ 
Output Resistance 
Output Common Mode Voltage 
Differential Output Voltage Swing 
Output Sink Current 
Differential Load Rejection . LV/ pA 
Differential Voltage Gain 
Low Frequency Noise BW = 10 Hz to 500 Hz, R, < 502 y pNrms 
Long Term Drift R, < 502 3 uN /week 
Amplifier Supply Current Ty = +25°C 3 d mA 
Heater Supply Current T, = +25°C mA 


333 GRADE 
ELECTRICAL CHARACTERISTICS (—20°C <T, < +85°C, V,*=V,' =+15V, V =—15V, R,p, = 1MQ, unless otherwise specified) 
PARAMETER CONDITIONS MIN. TYP. MAX. 


Input Offset Voltage R, < 502 2.0 10 

Input Offset Current 2.5 25 

Input Bias Current 12 75 

Input Offset Voltage Drift R, < 502 0.6 3.0 

Input Offset Current Drift 2.0 

input Bias Current Drift 15 

Differential Input Resistance 

Common Mode Input Resistance 

input Voltage Range 

Supply Voltage Rejection Ratio Re < 100 kQ 

Common Mode Rejection Ratio R, < 100 kQ 

Output Resistance 

Output Common Mode Voltage 

Differential Output Voltage Swing 

Output Sink Current 

Differential Load Rejection ; EV/ uA 
Differential Voltage Gain 

Low Frequency Noise BW = 10 Hz to 500 Hz, R, < 502 ; Ves 
Long Term Drift R, < 502 : uN/week 
Amplifier Supply Current Ty = +25°C ! : mA 
Heater Supply Current Ty = +25°C mA 
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MEAN SQUARE NOISE VOLTAGE - V2 / Hz 


DIFFERENT! AL VOLTAGE GAIN 


{INPUT COMMON MODE VOLTAGE RANGE - +V 


a 
ry 
t 

cs 


FAIRCHILD LINEAR INTEGRATED CIRCUITS @ pA727 


NOISE VOLTAGE 
AS A FUNCTION OF 
FREQUENCY 




































































FREQUENCY ~ Hz 


RECOMMENDED Rao, AS A 
FUNCTION OF MAXIMUM 
AMBIENT TEMPERATURE 
































MAXIMUM AMBIENT TEMPERATURE - °C 


INPUT COMMON MODE VOLTAGE 
RANGE AS A FUNCTION OF 
SUPPLY VOLTAGE 















































SUPPLY VOLTAGE - +V 


DIFFERENTIAL VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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SUPPLY VOLTAGE - +V 
































MEAN SQUARE NOISE CURRENT - A? Hz 


RELATIVE CHIP TEMPERATURE - °C 


OUTPUT COMMON MODE VOLTAGE - V 


NOISE CURRENT 
AS A FUNCTION OF 
FREQUENCY 













































































FREQUENCY - Hz 


RELATIVE CHIP TEMPERATURE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


















































AMBIENT TEMPERATURE - ~C 


QUTPUT COMMON MODE 
VOLTAGE AS A FUNCTION OF 
SUPPLY VOLTAGE 
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SUPPLY VOLTAGE - + V 


REQUIRED Rao, FOR CONSTANT 
Tan) AS A FUNCTION OF 
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TYPICAL PERFORMANCE CURVES 


DIFFERENTIAL VOLTAGE GAIN - dB 


SOURCE RESISTANCE - Q 


POWER CONSUMPTION - mW 


AMPLIFIER CURRENT - mA 
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FREQUENCY - Hz 


POWER CONSUMPTION 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
































AMBIENT TEMPERATURE ~ °C 


AMPLIFIER CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


















































SUPPLY VOLTAGE - + 


OPEN-LOOP FREQUENCY 
RESPONSE FOR VARIOUS 
VALUES OF COMPENSATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ yuA727 


FREQUENCY COMPENSATION CIRCUIT 





TYPICAL X1000 CIRCUIT 


+15V 


30kK22 
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uA729 


FM STEREO MULTIPLEX DECODER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A729 is a monolithic FM Stereo Multiplex Decoder System constructed on a 
single silicon chip using the Fairchild Planar* Epitaxial Process. This integrated circuit accomplishes the 
demodulation of a Stereo Multiplex Signal into the Right and Left audio channels while inherently suppress- 
ing SCA frequency components. Internal provision is made for interstation audio muting, stereo/mono mode 
switching and driving an external stereo mode indicator lamp. The excellent performance, wide supply range 
and low external parts requirement makes the wA729 suitable for all line-operated and automotive FM Stereo 
Multiplex applications. For Stereo Decoding with internal separation adjustment, see the uA732 Data Sheet. 
For stereo decoding without automatic muting and stereo switching, see the uA/67 Data Sheet. See Note 1. 


e 55 dB CHANNEL SEPARATION, EXTERNALLY ADJUSTABLE 

e 55 dB STORECAST REJECTION WITHOUT SCA FILTERS 

e HIGH-CURRENT STEREO INDICATOR LAMP DRIVER 

© OPERATION WITH 8 V TO 14 V SUPPLIES 

e INTERNAL STEREO SWITCHING AND AUDIO MUTING FUNCTIONS 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (Note 2) +15V 
Voltage at Stereo Lamp Driver Terminal +22V 
Current into Stereo Lamp Driver Terminal (Note 3) 100 mA 
Internal Power Dissipation oa ces 670 mW 
Operating Temperature Range 0°C to +70°C 
Storage Temperature Range —55°C to +125°C 


Lead Temperature (Soldering, 10 Sec.) +260°C 


BLOCK DIAGRAM 


RIGHT OUTPUT LEFT OUTPUT 


SEPARATION ADJUST 


AUDIO MUTE DC 
CONTROL VOLTAGE 


Preamp 


MPX INPUT 
38 kHz FILTER 


OC 
: O 
_ CONTROL VOLTAGE Switch 


— ————O-—-—— © 
7 2 
aL 19 kHz DECOUPLING 


FILTERS 


Stereo- (>) STEREO LAMP 


STEREO-MONAURAL DC Monaural 





Notes on following page. 
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PHYSICAL DIMENSIONS 
CERAMIC DIP 


In accordance with 
JEDEC (TO-116) outline 














eu 
020 _ | 095 
oie “tt 065, 


All dimensions in inches 

Leads are intended for insertion in hole rows on 
.300’' centers. They are purposely shipped with 
“positive’’ misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are tin-piated kovar 

Package weight is 2.0 grams 


ORDER PART NO. U6A7729394 


CONNECTION DIAGRAM 
(TOP VIEW) 


19 kHz FILTER (J DECOUPLING 
19 kHz FILTER 38 kHz FILTER 


MPX INPUT RIGHT OUTPUT 


Mono oe LEFT OUTPUT 


AUDIO 38 kHz FILTER 
MUTED C bY? BIAS, 
STEREO LAMP SEPARATION ADJUST 


GND V+ 





*Planar is a patented Fairchild process. 


SEPARATION ~ dB 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A729 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = +12 V, 200 mV RMS Standard Stereo Multiplex signal applied to Input, unless otherwise specified 
(Note 4). Refer to Test Circuit of Figure 1.) 


PARAMETER MIN. TYP. MAX. UNITS 
Supply Current 10 18 mA 
Input Resistance 12 20 kQ 


Stereo Separation (Adjusted) 
f = 100 Hz 45 dB 
f = 1 kHz 55 dB 
f == 10 kHz 50 dB 


Channel Balance (Monaural Input) 0.2 dB 
Total Harmonic Distortion 0.5 : % 
Voltage Gain 1.0 

67 kHz Storecast Rejection (Note 5) 55 dB 


19 kHz Pilot Level Required at Input for: 
Stereo Indicator Lamp on 12 
Stereo Indicator Lamp off , 8.0 


DC Voltage Required at Pin 4 for 
Stereo-Monaural Switching 
Stereo on 
Stereo off 


DC Voltage Required at Pin 5 for Audio 
Mute Switching 
Audio on 
Audio off 


Mute Attenuation of Audio 


High Frequency Audio Components in Left and 
Right Outputs (dB below 1 kHz output) 
19 kHz 
38 kHz 


NOTES: 

(1) The “A729 is a plug-in replacement for the MC1305. For A729 applications information, and other Fairchild Communications Integrated circuits see listing on last page. 

(2) Power supply transients up to 22V are permissible for periods of 15 seconds. However, extended operation at voltages greater than 15V should be avoided as the maximum 
allowable internal power dissipation for this device may be exceeded. 

(3) Rating applies to steady state current. Maximum permissible surge current during turn-on of the Stereo Indicator Lamp is 500 mA. 

(4) ‘‘Standard Stereo Multiplex Signal’’ here refers to a 200mV RMS (0.56V p-p) composite stereo signal including 10% pilot with L = 1 and R = 1 as described in the 
FCC Rules on FM Broadcasting. 

(5) Measured with a stereo composite signal consisting of 80% stereo, 10% pilot and 10% SCA as defined in the FCC Rules on FM Broadcasting. 


TYPICAL PERFORMANCE CURVES 


SEPARATION VERSUS 1 kHz SEPARATION VERSUS 1 kHz DISTORTION VERSUS 1 kHz SEPARATION VERSUS 
AUDIO FREQUENCY COMPOSITE INPUT VOLTAGE INPUT VOLTAGE POWER SUPPLY VOLTAGE 


Ty" Ta" 25°C Lee 
. : + = 1.0 kHz 
vr=+lv Vo= +12 200 mV RMS STEREO INPUT (NOTE 4) 


200 mV_RMS STEREO SIGNAL (NOTE 4) = 1,0 kHz (MONAURAL OR STEREO WITH L = a 
arty | oT TPA (aes a oe ee 
40 
20 
= 


























SEPARATION ~ dB 




















SEPARATION - dB 
TOTAL HARMONIC DISTORTION - % 











Hin 


0 
0.05 0.1 0.2 0.5 10 2.0 5.0 10 100 200 400 
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FAIRCHILD LINEA® INTEGRATED CIRCUITS © »A729 


»A729 FM STEREO MULTIPLEX DECODER TEST CIRCUIT AND TYPICAL APPLICATION 


RIGHT OUTPUT LEFT OUTPUT 


0.0022 pF 





SEPARATION ADJUST 











STEREO 
INDICATOR 
LAMP 

(GE NO 756 OR 
EQUIVALENT) 
SEE NOTE 


19 kHz FILTER 











©) mpx INPUT QC) STEREO - MONAURAL AUDIO MUTE 


DC CONTROL OC CONTROL 


Fig. 1 
NOTES: 
(1) Capacitors C,, C, and C, should be polystyrene or mylar. 
(2) Coils L, and L, are 7.0 mH nominal with Q,, = 60 (Miller #1361 or equivalent). 
(3) Coil L, is8.0 mH nominal with Q., = 80, tapped at 10:1 turns ratio. (Miller #1362 or equivalent). 
(4) Resistor R, can be increased (or decreased) in value to increase (or decrease) the 19kHz sensitivity. 


A729 FM STEREO MULTIPLEX DECODER EQUIVALENT CIRCUIT 


38kHz Right Left 38kHzZ 19kHz 19kHz 
Filter Bias es eee Adjust Output Filter Filter Filter 























Rig Rog 
2002 1k 





Audio Mute DC Ground Stereo Lamp Decoupling Stereo-Monaural 
Control Voltage Driver DC Control Voltage 
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| wA730 
~ DIFFERENTIAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A730 is a differential amplifier constructed on a single silicon-chip using the 


Fairchild Planar* epitaxia} process. This device has a wide range of applications since it has both a differential PHYSICAL DIMENSIONS 


in accordance with 





input and output; any combination of single-ended or differential configurations can be employed at its input JEDEC(TO-99) outline 
and output. The emitter follower output stage gives this device a low output impedance making it useful as | 379 oa - zl 
a preamplifier. po | 
-— 30a —|| 
] i 
185 
; ; 165 
ABSOLUTE MAXIMUM RATINGS ame 
Supply Voltage 15V 8 Leads | | | 
Differential Input Voltage +5V 1604 2 
Common Mode Input Voltage 2.5 to 5.5 V L.2007 P| 
Internal Power Dissipation (Note 1) 500 mw 
Operating Temperature Range 
Military (312 Grade) —55°C to +125°C Poet |p 
Commercial (393 Grade) 0°C to +70°C \ 0 Nae eA NSMATING 
Storage Temperature Range —65°C to +150°C ; we pe ANY 
Lead Temperature (Soldering, 60 seconds) +300°C 


NOTES Dimensions as per latest J-10 committee 
All dimensions in inches 
Leads are gold plated Kovar 
Package weight 1s 1.22 grams 


ORDER PART NOS. U5B7730312 


NOTES: 
! 5B773 
(1) Rating applies for ambient temperature to + 70°C; derate linearly at 6.3 mW/°C for ambient temperatures above +70°C. wf fs03e8 


SCHEMATIC DIAGRAM 


CONNECTION DIAGRAM 
(Top View) 


LOW Z 
OUTPUT 2 
HiZ 
OUTPUT | OUTPUT 


LOW Z INPUT | INPUT 


20 o LOW Z © OUTPUT 1 


OUTPUT 2 


OUTPUT 1 © 


Hi Z 
OUTPUT 1 


Note: Pin 4 connected to case 





*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e@ yuA730 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V+ = 12.0 V, and V.,, = 3.5 V unless otherwise specified) 


PARAMETER 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Input Resistance 
Differential Voltage Gain 
Differential Distortion 
Bandwidth 

Single-Ended Output Resistance 
Output Voltage Swing 
Supply Current 

Power Consumption 


312 GRADE 


The following specifications apply for —55°C <T, < 125°C: 


Input Offset Voltage 
Input Offset Current 


Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 


Differential Voltage Gain 
Common Mode Output Voltage 
Output Resistance 

Output Voltage Swing 

Supply Current 


Power Consumption 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 








INPUT OFFSET CURRENT - pA 














TEMPERATURE -°C 


TYPICAL PERFORMANCE 


INPUT OFFSET CURRENT-ypA 


CONDITIONS MIN. 
R, < 509 
5.0 
R, > 100k2 100 
R, > 100k2 
1.0 
R, > 100ka 5.0 
R, > 100ka 
R, > 100k2 
R, < 509 
T, = +125°C 
T, = —55°C 
T, = —55°C 
0.9 
3.5 
R, < 509 70 
f < 1.0 kHz, 
43.5V < VQ, < +5.2V 
R, > 100k2 90 
5.5 
4.5 
T, = —55°C 
T, = 125°C 
T, = —55°C 
T, = 125°C 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
































SUPPLY VOLTAGE-V 
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CURVES 


TYP. 


0.2 
1.0 
6.5 


85 


7.0 


6.8 
10 
8.0 
120 
96 


INPUT BIAS CURRENT - pA 


MAX. 


2.5 
1.5 
7.5 


160 
300 


500 


13 
156 


3.5 
L.5 
3.0 
15 


5.2 


175 
7.75 
600 


15 
11 
180 
121 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


UNITS 


mV 
BA 
HA 
kQ 


mVpp 
MHz 


Vpp 
mA 
mW 


mV 
BA 
LA 
uA 
kQ 


dB 


Vpp 
mA 
mA 
mW 
mW 
































TEMPERATURE -°C 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA730 


393 GRADE 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V+ = 12.0 V, and V,,, = 3.5 V unless otherwise specified) 
PARAMETER CONDITIONS MIN. TYP. 


Input Offset Voltage R, < 502 2.0 
Input Offset Current 0.7 
Input Bias Current 4.5 
Input Resistance . 15 
Differential Voltage Gain 

Differential Distortion 85 
Bandwidth i 1.5 
Single-Ended Output Resistance 70 
Output Voltage Swing : 8.0 
Supply Current 9.5 
Power Consumption 114 


The following specifications apply for 0°C < T, < +70°C 
input Offset Voltage R, < 502 
Input Offset Current T, = +70°C 
T, = 0°C 
Input Bias Current T, = 0°C 
Input Resistance 
Input Voltage Range 
Common Mode Rejection Ratio R, < 502 
f < 1.0 kHz, 
+3.5V < Vay < +5.2V 
Differential Voltage Gain R, > 100 k2 
Common Mode Output Voltage 
Output Resistance 
Output Voltage Swing 
Supply Current 


Power Consumption 


TYPICAL PERFORMANCE CURVES 


INPUT OFFSET CURRENT INPUT OFFSET CURRENT INPUT BIAS CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE SUPPLY VOLTAGE AMBIENT TEMPERATURE 









































INPUT BIAS CURRENT—A 











INPUT OFFSET CURRENT—pA 
INPUT OFFSET CURRENT—yA 























TEMPERATURE —°C SUPPLY VOLTAGE—V TEMPERATURE —°C 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e yA730 


TYPICAL PERFORMANCE CURVES 
(FOR 312 GRADE) 


INPUT BIAS CURRENT INPUT RESISTANCE 
AS A FUNCTION OF AS A FUNCTION OF VOLTAGE TRANSFER 
SUPPLY VOLTAGE AMBIENT TEMPERATURE CHARACTERISTICS 
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INPUT BIAS CURRENT - pA 
INPUT RESISTANCE - ka 
OUTPUT VOLTAGE-V 





















































DIFFERENTIAL VOLTAGE GAIN DIFFERENTIAL DISTORTION 
AS A FUNCTION OF DIFFERENTIAL VOLTAGE GAIN AS A AS A FUNCTION OF 
AMBIENT TEMPERATURE FUNCTION OF SUPPLY VOLTAGE AMBIENT TEMPERATURE 
200 







































































DIFFERENTIAL VOLTAGE GAIN 








DIFFERENTIAL VOLTAGE 















































TEMPERATURE -°C SUPPLY VOLTAGE -V TEMPERATURE -°C 


OUTPUT RESISTANCE OUTPUT VOLTAGE SWING OUTPUT VOLTAGE SWING 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE SUPPLY VOLTAGE 

























































































OUTPUT RESISTANCE — & 
OUTPUT VOLTAGE SWING — Vpp 
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TEMPERATURE ~°C TEMPERATURE -°C SUPPLY VOLTAGE — V 


OUTPUT VOLTAGE SWING SUPPLY CURRENT 
AS A FUNCTION OF AS A FUNCTION OF SUPPLY CURRENT AS A 
LOAD RESISTANCE AMBIENT TEMPERATURE FUNCTION OF SUPPLY VOLTAGE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e yuA730 


TYPICAL PERFORMANCE CURVES 
(FOR 393 GRADE) 


INPUT BIAS CURRENT INPUT RESISTANCE 
AS A FUNCTION OF AS A FUNCTION OF VOLTAGE TRANSFER 
SUPPLY VOLTAGE AMBIENT TEMPERATURE CHARACTERISTICS 


‘ZEB ERET de Se ee] 
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INPUT BIAS CURRENT—pA 
INPUT RESISTANCE —k2. 
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; 30 «40 = 50 
SUPPLY VOLTAGE -—V TEMPERATURE —°C INPUT VOLTAGE — mv 


DIFFERENTIAL VOLTAGE GAIN DIFFERENTIAL DISTORTION 
AS A FUNCTION OF DIFFERENTIAL VOLTAGE GAIN AS A AS A FUNCTION OF 
AMBIENT TEMPERATURE FUNCTION OF SUPPLY VOLTAGE AMBIENT TEMPERATURE 
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DIFFERENTIAL VOLTAGE GAIN 
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TEMPERATURE —°C SUPPLY VOLTAGE —V TEMPERATURE —°C 


OUTPUT RESISTANCE OUTPUT VOLTAGE SWING OUTPUT VOLTAGE SWING 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE SUPPLY VOLTAGE 
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COMMON MODE REJECTION RATIO- 48 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A730 


TYPICAL PERFORMANCE CURVES 


COMMON MODE REJECTION COMMON MODE OUTPUT COMMON MODE OUTPUT VOLTAGE 
RATIO AS A FUNCTION OF VOLTAGE AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE SUPPLY VOLTAGE 
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wA732 


FM STEREO MULTIPLEX DECODER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The «A732 is a monolithic FM Stereo Multiplex Decoder System constructed on a 
single silicon chip using the Fairchild Planar* Epitaxial Process. This integrated circuit accomplishes the 
demodulation of a Stereo Multiplex Signal into the Right and Left audio channels while inherently suppress- 
ing SCA frequency components. Internal provision is made for interstation audio muting, stereo/mono mode 
switching and driving an external stereo mode indicator lamp. The excellent performance, wide supply range 
and low external parts requirement makes the A732 suitable for all line-operated and automotive FM Stereo 


Multiplex applications. For Stereo Decoding with external separation adjustment, see the wA729 Data Sheet. 
See Note 1. 


e 45 dB CHANNEL SEPARATION 

e 55 dB STORECAST REJECTION WITHOUT SCA FILTERS 

e HIGH-CURRENT STEREO INDICATOR LAMP DRIVER 

¢ OPERATION WITH 8 V TO 14 V SUPPLIES 

e INTERNAL STEREO SWITCHING AND AUDIO MUTING FUNCTIONS 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (Note 2) +15V 
Voltage at Stereo Lamp Driver Terminal +22V 
Current into Stereo Lamp Driver Terminal (Note 3) 100 mA 
Internal Power Dissipation 670 mW 
Operating Temperature Range 0°C to +70°C 
Storage Temperature Range —55°C to +125°C 
Lead Temperature (Soldering, 10 Sec.) +260°C 


BLOCK DIAGRAM 


RIGHT OUTPUT LEFT OUTPUT 


AUDIO MUTE DC 10 I 38 kHz FILTER BIAS 
CONTROL VOLTAGE C) 


13 
O 
MPX INPUT wi 
38 kHz FILTER 


Stereo- 
STEREO-MONAURAL DC Monaural 


() STEREO LAMP 
CONTROL VOLTAGE Switch 


6 
O 
| 


DECOUPLING 





Notes on following page. 


PHYSICAL DIMENSIONS 
CERAMIC DIP 


In accordance with 
JEDEC (TO-116) outline 

















2 
t} 015 
MIN 
xe me Seating 
Plane oll 
.009 
037 _ 


elgg bf 





027 
STANDOFF 
WIDTH 


All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers. 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion. 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are tin-plated kovar 

Package weight is 2.0 grams 


ORDER PART NO. U6A7732394 


CONNECTION DIAGRAM 
(TOP VIEW) 


14 {_] DECOUPLING 


19kHz > 38kHz 
FILTER LY 2 13 LJ FILTER 


STEREO 

mono oc LY 4 
AUDIO 

mute oc Ly 5 





*Planar is a patented Fairchild process. 


SEPARATION - dB 


FAIRCHILD LINEAR INTEGRATED CIRCUITS * »A732 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = +12 V, 200 mV RMS Standard Stereo Multiplex signal applied to Input, unless otherwise specified 
(Note 4). Refer to Test Circuit of Figure 1.) 


PARAMETER MIN. TYP. MAX. UNITS 
Supply Current ll 18 mA 
Input Resistance 12 20 kQ 


Stereo Separation 
f = 100 Hz 40 dB 
f = 1 kHz 45 dB 
f = 10 kHz 40 dB 


Channel Balance (Monaural Input) 0.2 dB 
Total Harmonic Distortion 0.5 1.0: % 
Voltage Gain 1.0 

67 kHz Storecast Rejection (Note 5) 55 dB 


19 kHz Pilot Level Required at Input for: 
Stereo Indicator Lamp on 12 
Stereo Indicator Lamp off : 8.0 


DC Voltage Required at Pin 4 for 
Stereo-Monaural Switching 
Stereo on 
Stereo off 


DC Voltage Required at Pin 5 for Audio 
Mute Switching 
Audio on 
Audio off 


Mute Attenuation of Audio 


High Frequency Audio Components in Left ana 
Right Outputs (dB below 1 kHz output) 
19 kHz 
38 kHz 


NOTES: 

(1) The “A732 is a plug-in replacement for the MC1304. 

(2) Power supply transients up to 22V are permissible for periods of 15 seconds. However, extended operation at voltages greater than 15V should be avoided as the maximum 
allowable internal power dissipation for this device may be exceeded. 

(3) Rating applies to steady state current. Maximum permissible surge current during turn-on of the Stereo Indicator Lamp is 500 mA. 

(4) ‘‘Standard Stereo Multiplex Signal’’ here refers to a 200mV RMS (0.56V p-p) composite stereo signal including 10% pilot with L = 1 and R = 1 as described in the 
FCC Rules on FM Broadcasting. 

(5) Measured with a stereo composite signal consisting of 80% stereo, 10% pilot and 10% SCA as defined in the FCC Rules on FM Broadcasting. 


TYPICAL PERFORMANCE CURVES 


SEPARATION VERSUS 1 kHz SEPARATION VERSUS 1 kHz DISTORTION VERSUS 1 kHz SEPARATION VERSUS 
AUDIO FREQUENCY COMPOSITE INPUT VOLTAGE INPUT VOLTAGE POWER SUPPLY VOLTAGE 

80 
‘a or a OO Fa URC | 
1, 25°C Ty = 25°C = 25°C 
Pee Pam vie +1Zy 


| 
200 mV RMS STEREO SIGNI f = 1,0 kHz (NOTE 4) f= 1.0 kHz (MONAURAL OR STEREO WITH L = 


f= 1.0 kHz 
200 mV RMS STEREO INPUT (NOTE 4) 
























































SEPARATION - dB 
SEPARATION - dB 











TOTAL HARMONIC DISTORTION - % 
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0.05 0.1 0.2 05 10 2.0 5.0 10 100 300 
FREQUENCY ~ kHz STEREO INPUT VOLTAGE - mV RMS INPUT VOLTAGE - mV RMS. POWER SUPPLY VOLTAGE - VOLTS 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * “A732 


u#A732 FM STEREO MULTIPLEX DECODER TEST CIRCUIT AND TYPICAL APPLICATION 


RIGHT OUTPUT LEFT OUTPUT 





SEPARATION ADJUST 





STEREO 
INDICATOR 
LAMP 

(GE NO 756 OR 
EQUIVALENT} 
SEE NOTE 


19 kHz FILTER 


( e INPUT (>) STEREO - MONAURAL () AUDIO MUTE 


DC CONTROL DC CONTROL 


Fig. 1 
NOTES: 
(1) Capacitors C,, C, and C, should be polystyrene or mylar. 
(2) Coils L, and L, are 7.0 mH nominal with Q., = 60 (Miller #1361 or equivalent). 
(3) Coil L, is 8.0mH nominal with Q., = 80, tapped at 10:1 turns ratio. (Miller #1362 or equivalent). 
(4) Resistor R, can be increased (or decreased) in value to increase (or decrease) the 19kHz sensitivity. 


»A732 FM STEREO MULTIPLEX DECODER EQUIVALENT CIRCUIT 


MPX 38kHz Right Left 38kHz 19kHz 19kHz 
ae ae Filter Bias Output Output pa Filter Filter 


Audio Mute DC Stereo Lamp Decoupling Stereo-Monaural 
Control Voltage Driver DC Control Voltage 
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wA733 


DIFFERENTIAL VIDEO AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The uA733 is a monolithic two-stage differential input, differential 
output video amplifier constructed on a single silicon chip using the Fairchild Planar* epitaxial 
process. Internal series-shunt feedback is used to obtain wide bandwidth, low phase distortion, and 
excellent gain stability. Emitter follower outputs enable the device to drive capacitive loads and all 
stages are current-source biased to obtain high power supply and common mode rejection ratios. It 
offers fixed gains of 10, 100, or 400 without external components, and adjustable gains from 10 to 
400 by the use of a single external resistor. No external frequency compensation components are 
required for any gain option. The device is particularly useful in magnetic tape or disc file systems 
using phase or NRZ encoding and in high-speed thin film or plated wire memories. Other applications 
include general-purpose video and pulse amplifiers where wide bandwidth, low phase shift, and 


excellent gain stability are required. 


120 MHz BANDWIDTH 

250 k2 INPUT RESISTANCE 

SELECTABLE GAINS OF 10, 100, AND 400 

NO FREQUENCY COMPENSATION REQUIRED 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Differential Input Voltage 
Common Mode Input Voltage 
Output Current 
Internal Power Dissipation (Note 1) 
Flatpak 
Metal Can 
-Ceramic DIP 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 60 second time limit) 


CONNECTION DIAGRAM (Top Views) 


TO-100 METAL CAN TO-116 DUAL IN-LINE 


GIA 
GAIN SELECT 


628 
GAIN SELECT 
GiB 
GAIN SELECT 


ourpuT2| | 


Note: Pin 5 connected to case. 


Notes on following pages. 





+8 V 
+5 V 
+6V 
10mA 


570 mW 

500 mw 

670 mW 

—55°C to +125°C 
—65°C to +150°C 
300°C 


TO-91 FLAT PACKAGE 


INPUT] G62A = GIA V+. QUTPUTT 


WPUT2 G28 GIB V~ OUTPUT 2 
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PHYSICAL DIMENSIONS 


In accordance with JEDEC (TO-100) outline 
METAL CAN 

2-4. 370 pia. 

hehe DIA. te a ea 


INSULATING STANDOFF- 


A‘ 
045 SHAPE MAY VARY 


~~ 029 

* ORDER PART NO. 
U5F773312 
U5F773393 


All dimensions in inches 
Leads are gold-plated kovar 
Package weight 1s 1.32 grams 
Lead 5 is connected to case 


In accordance with JEDEC (TO-116) outline 
14 LEAD DUAL IN-LINE 
785 




















aaaneee | 
| i ae 
"037 020_|1 |; 095 
“7 02777t 020 dine 065 


STANDOFF 
Lg WIDTH 


NOTES: 

Al! dimensions in inches Board-drilling dimensions should 

Leads are intended for insertion in equal your practice for a 
hole rows on .300” centers .020 inch diameter lead 

They are purposely shipped with Leads are tin plated kovar 
“positive” misalignment to Package weight is 2.0 grams 
facilitate insertion 


ORDER PART NO. U6A7733312 
U6A7733393 


In accordance with JEDEC (TO-91) outline 
10 LEAD CERPAK 


_ 370. 260.370 
"969° 7T 240 77 280 | 




















All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 


ORDER PART NO. U3F7733312 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS * A733 


312 GRADE 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V, = +6.0 V unless otherwise specified) 


PARAMETER (see definitions) CONDITIONS 


Differential Voltage Gain 
Gain 1 (Note 2) 
Gain 2 (Note 3) 
Gain 3 (Note 4) 
Bandwidth 
Gain 1 
Gain 2 
Gain 3 
Risetime Ro = 502, V4 =1Vpp 
Gain 1 
Gain 2 
Gain 3 
Propagation Delay R, = 50, Vy = 1Vpp 
Gain 1 
Gain 2 
Gain 3 
Input Resistance 
Gain 1 
Gain 2 
Gain 3 
Input Capacitance 
Input Offset Current 
Input Bias Current 
Input Noise Voltage R, = 502, BW = 1 kHz to 10 MHz 
Input Voltage Range 
Common Mode Rejection Ratio 
Gain 2 +1V, f < 100 kHz 
Gain 2 +1V, f= 5 MHz 
Supply Voltage Rejection Ratio 
Gain 2 +0.5V 
Output Offset Voltage 
Gain 1 
Gain 2 and Gain 3 
Output Common Mode Voitage 
Output Voltage Swing 
Output Sink Current 
Output Resistance 
Power Supply Current 


The following specifications apply for —55°C < T, < 4125°C 
Differential Voltage Gain 

Gain 1 (Note 2) 

Gain 2 (Note 3) 

Gain 3 (Note 4) 
Input Resistance—Gain 2 
Input Offset Current 
Input Bias Current 
Input Voltage Range 
Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Output Offset Voltage—Gain 1 
Output Offset Voltage—Gain 2 & 3 
Output Swing 
Output Sink Current 
Positive Supply Current 





FAIRCHILD LINEAR INTEGRATED CIRCUITS * A733 


393 GRADE 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V, = +6.0 V unless otherwise specified) 
PARAMETER (see definitions) CONDITIONS MIN. © TYP. MAX. UNITS 





Differential Voltage Gain 


Gain 1 (Note 2) 250 400 600 

Gain 2 (Note 3) 80 100 120 

Gain 3 (Note 4) 8.0 10 12 
Bandwidth R, = 502 

Gain 1 40 MHz 

Gain 2 90 MHz 

Gain 3 120 MHz 
Risetime Ro = 502, Vi, = 1Vpp 

Gain 1 10.5 ns 

Gain 2 45 12 ns 

Gain 3 2.5 ns 
Propagation Delay Ro = 502, Voy = 1Vpp 

Gain 1 7.5 ns 

Gain 2 6.0 10 ns 

Gain 3 3.6 ns 
Input Resistance 

Gain 1 4.0 kQ 

Gain 2 10 30 kQ 

Gain 3 250 kQ 
Input Capacitance Gain 2 2.0 pF 
Input Offset Current . , 0.4 5.0 uA 
Input Bias Current 9.0 30 uA 
Input Noise Voltage R, = 502, BW = 1 kHz to 10 MHz 12 uVrms 
Input Voltage Range +1.0 V 
Common Mode Rejection Ratio 

Gain 2 Vem = LV, f < 100 kHz 60 86 dB 

Gain 2 Vin = +1V, f =5 MHz 60 dB 
Supply Voltage Rejection Ratio 

Gain 2 AV, = +0.5V 50 70 dB 
Output Offset Voltage 

Gain 1 0.6 1.5 V 

Gain 2 and Gain 3 0.35 15 V 
Output Common Mode Voltage 2.4 2.9 3.4 V 
Output Voltage Swing 3.0 4.0 Vpp 
Output Sink Current 2.5 3.6 mA 
Output Resistance 20 Q 
Power Supply Current 18 24 mA 


The following specifications apply for 0°C < T, < +70°C 
Differential Voltage Gain 


Gain 1 (Note 2) 250 600 

Gain 2 (Note 3) 80 120 

Gain 3 (Note 4) 8.0 12 
Input Resistance—Gain 2 8.0 kQ 
Input Offset Current 6.0 LA 
Input Bias Current 40 uA 
Input Voltage Range +1.0 V 
Common Mode Rejection Ratio 

Gain 2 Vem = #1V, f < 100 kHz 50 dB 
Supply Voltage Rejection Ratio 

Gain 2 AV, = +0.5V ~ 50 dB 
Output Offset Voltage (All Gain) 15 V 
Output Voltage Swing 2.8 Vpp 
Output Sink Current 2.5 mA 
Power Supply Current 27 mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ “A733 


TYPICAL PERFORMANCE CURVES 


PHASE SHIFT PHASE SHIFT VOLTAGE GAIN 
AS A FUNCTION AS A FUNCTION AS A FUNCTION 
OF FREQUENCY ae de OF FREQUENCY 


























PHASE SHIFT - DEGREES = - 
PHASE SHIFT - DEGREES 
SINGLE-ENDED VOLTAGE GAIN - dB 













































































3 4 5 6 7 8 9 W 5 10 50 100 
FREQUENCY - MHz FREQUENCY - MHz FREQUENCY - MHz 


COMMON MODE REJECTION RATIO OUTPUT VOLTAGE SWING 
AS A FUNCTION AS A FUNCTION 
OF FREQUENCY OF FREQUENCY PULSE RESPONSE 
1.6 























































































































COMMON MODE REJUCTION RATIO - dB 
OWTPUT VOLTAGE SWING - Vpp 
CS ee a a, EY EI ERS EP 














“0.4 
0 100 5 -10 5 O 5 0 15 0 2&2 DM 3 


IENCY - MH : 
FREQUENCY - Hz FREQUENCY - MHz Meni 


DIFFERENTIAL PULSE RESPONSE PULSE RESPONSE 
OVERDRIVE AS A FUNCTION AS A FUNCTION 
RECOVERY TIME OF SUPPLY VOLTAGE OF TEMPERATURE 


o fpa7ss GAIN 2 
fe Ty= 25°C 
++ Rie 1kQ 
Hae ea 









































OVERDRIVE RECOVERY TIME - ns 















































0 0.4 -0 
0 20 4 60 8 100 120 140 160 180 200 -15 -l0 -5 rE 5 10 5 20 8% 30 35 “5 0 5 0 5 Wb 0 B68 3 3 
DIFFERENTIAL INPUT VOLTAGE - mV TIME ~ ns TIME - ns 


VOLTAGE GAIN GAIN VERSUS FREQUENCY VOLTAGE GAIN 
AS A FUNCTION AS A FUNCTION AS A FUNCTION 
OF TEMPERATURE OF TEMPERATURE OF SUPPLY VOLTAGE 
1.4 
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RELATIVE VOLTAGE GAIN 





SINGLE ENDED VOLTAGE GAIN - dB 
RELATIVE VOLTAGE GAIN 












































5 10 50 100 
TEMPERATURE - °C FREQUENCY - MHz SUPPLY VOLTAGE - +V 





OUTPUT VOLTAGE SWING - V 


FAIRCHILD LINEAR INTEGRATED CIRCUITS * 4A733 


TYPICAL PERFORMANCE CURVES 


OUTPUT VOLTAGE AND OUTPUT VOLTAGE SWING GAIN VERSUS FREQUENCY 
CURRENT SWING AS A AS A FUNCTION AS A FUNCTION 
FUNCTION OF SUPPLY VOLTAGE OF LOAD RESISTANCE OF SUPPLY VOLTAGE 














OUTPUT SINK CURRENT- mA 
OUTPUT VOLTAGE SWING - Vpp 
SINGLE ENDED VOLTAGE GAIN - dB 




























































































0 - 
5.0 . A F 50 100 200 500 lk 50 100 
SUPPLY VOLTAGE - +V LOAD RESISTANCE - 2 FREQUENCY - MHz 


INPUT NOISE VOLTAGE VOLTAGE GAIN VOLTAGE GAIN 
AS A FUNCTION ADJUST AS A FUNCTION 
OF SOURCE RESISTANCE CIRCUIT OF Raos 


GAIN 2 

Vs = —_ 

Ty = 25°C 

+ BW = 10 MHz 
1 


















































DIFFERENTIAL VOLTAGE GAIN 











INPUT NOISE VOLTAGE ~ pVrms 
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100 ik 
SOURCE RESISTANCE - 2 


INPUT RESISTANCE SUPPLY CURRENT SUPPLY CURRENT 
AS A FUNCTION AS A FUNCTION AS A FUNCTION 
OF TEMPERATURE OF TEMPERATURE OF SUPPLY VOLTAGE 



































INPUT RESISTANCE - kQ 
SUPPLY CURRENT - mA 
SUPPLY CURRENT ~ mA 







































































TEMPERATURE - °C TEMPERATURE ~ °C SUPPLY VOLTAGE ~ +V 


NOTES 


1. 


2. 
3. 
4 


Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for 
the Ceramic DIP and 7.1 mW/°C for the Flatpak package. 

Gain Select pins G1, and G1p connected together, 

Gain Select pins Gg, and Gop connected together. 

All Gain Select pins open. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ “A733 


TYPICAL APPLICATIONS 


OSCILLATOR FREQUENCY FOR 
VOLTAGE CONTROLLED OSCILLATOR VARIOUS CAPACITOR VALUES 





CALCULATED 
kT 














CAPACITANCE ~ pF 














Control ! jee 
Ve >0 Ry +Ro)C Ly * CR) dl 
= 2h) R)+R 
Frequency Variation 3:1 1* 82 

f=3.4x 10°C 


FREQUENCY ~ Hz 


PHASE ENCODING PLAYBACK SYSTEM 


PASSIVE SQUARE 
LOW PASS AND 


FILTER LIMIT LOGIC 
LEVEL 
OUTPUT 


Phase Linearity: 2° from 2 to 5 MHz 
Input Resistance: 25 kQ 

Input Capacity: 2 pF 

Fixed Gain: 100 


EQUIVALENT CIRCUIT 
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wA/34 
PRECISION VOLTAGE COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The UA734 is a precision voltage comparator constructed on a single 
silicon chip using the Fairchild Planar* epitaxial process. It is specifically designed for high accuracy 
level sensing and measuring applications. The MA734 is extremely useful for analog-to-digital 
converters with twelve bit accuracies and one mega-bit conversion rates. Maximum resolution is 10 LEAD METAL CAN 
obtained by high gain, low input offset current, and Jow input offset voltage. its superior temperature (TOP VIEW) 

stability can be improved by offset nulling which further reduces offset voltage drift. Balanced or 
unbalanced supply operation and standard TTL logic compatibility enhance the UA734's versatility. 


CONNECTION DIAGRAMS 


HIGH INPUT IMPEDANCE 

LOW DRIFT 

HIGH GAIN 

BALANCED OFFSET NULL CAPABILITY 
WIDE SUPPLY VOLTAGE RANGE 

TTL COMPATIBLE 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Peak Output Current 
Differential Input Voltage 
_ Input Voltage Range 
Voltage Between Offset Null and V— 
internal Power Dissipation (Note 1) 
Metal Can 
Ceramic DIP 
Silicone DIP 
_ Mini DIP 
Operating Temperature Range 
Military (312 Grade) 
Commercial (393 Grade) 
Storage Temperature Range 
Metal Can, Ceramic DIP 
Silicone DIP and Mini DIP 
Lead Temperature 
Meta! Can, Ceramic DIP (Soldering, 60 Seconds Max.) 


Silicone DIP and Mini DIP (Soldering, 10 Seconds Max.) 


EQUIVALENT CIRCUIT 


INVERT NON INVERT 
INPUT 


CONSTANT INPUT IMPEDANCE OVER DIFFERENTIAL INPUT RANGE 


+18 V 
10 mA 
+10 V 
+Vg —2.0 V 
+0.5V 


500 mW 
670 mW 
340 mW 
310 mW 


—55°C to +125°C 
O°Cto+ 70°C 


—65°C to +150°C 
— —55°C to +125°C 


300°C 
260°C 





zi } 


Notes on following pages. 


“EXTERNAL TRIMMING POT 


R5 
Seen mad 


PULLUP 
RESISTOR 





NON-INYV. ENPUT 


INV. INPUT () O- nO ha 
.C. 8 ©) Pultup RESISTOR 


() ouTPuT 


ORDER PART NOS: U5F7734312 
U5F7734393 


14 LEAD DIP 
(TOP VIEW) 


NON Inv. INPUT LL] 1 
INY ENPUT [J 2 


FOR CERAMIC DIP 
ORDER PART NOS: U6A7734312 
U6A7734393 


FOR SILICONE DIP 
ORDER PART NO: U9A7734393 


MINI DIP 
(TOP VIEW) 


NON-INV. INPUT ("4 1 
INV. INPUT [Lj 2 
OFFSET NULL [__J 3 
OFFSET NULL [ou] 4 


ORDER PART NO: U9T7734393 





*Planar is a patented Fairchild process, 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e HAT34 


+15 VOLT OPERATION FOR 312 GRADE 
ELECTRICAL CHARACTERISTICS [Ty = 25°C, Pin 8 (Note 2) tied to +15 V, unless otherwise specified] 


PARAMETERS CONDITIONS MIN. TYP. 


Input Offset Voltage Rg S 50k2 0.9 
Input Offset Current 1.5 
Input Bias Current ; 28 
Input Resistance 60 
Input Capacitance 3.0 
Offset Voltage Adjustment Range 8.5 
Large Signal Voltage Gains = 1.5kQ to +5.0V 


Positive Supply Current — Output Low 


Negative Supply Current — Output Low 
Power Consumption — Output Low 


Transient Response RL = 1.5k2 to +5.0V 
5mV overdrive, 100mV pulse 


The following specifications apply for -55°C < < +125°C 


Tp 
input Offset Voltage Rg S 50 k2 


Input Offset Current 
Average Input Offset Voltage Drift Rg S50 k2 
Without External Trim 
Average Input Offset Current Drift 
+25°C to +125°C 
+25°C to -55°C 
Input Bias Current 


Large Signal Voltage Gain Ry, = 1.5kQ to +6.0V 


Input Common Mode Voltage Range 
Differential Input Voltage Range 
Common Mode Rejection Ratio Rg < 50k 
Supply Voltage Rejection Ratio Rg S 50k 

(Vg = t5V to +18V) 
Positive Output Voltage Level 1g = .080 mA 

19 = .080 mA, Vg = +5V 

Negative Output Voltage Level Isink = 3.2 mA 
Positive Supply Current — Output Low 
Negative Supply Current — Output Low 


Power Dissipation — Output Low 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ wA734 


+15 VOLT OPERATION FOR 393 GRADE 
ELECTRICAL CHARACTERISTICS [T, = 25°C, Pin 8 (Note 2) tied to +15 V, unless otherwise specified] 








PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS 
Input Offset Voltage Rg S 50k 1.1 5.0 mV 
Input Offset Current 3.5 25 nA 

Input Bias Current 30 100 nA 

Input Resistance 7.0 55 MQ 
Input Capacitance 3.0 pF 
Offset Voltage Adjustment Range 8.5 mV 
Large Signal Voitage Gains Ry = 1.5kQ to +5.0V 35k 60k V/V 
Positive Supply Current — Output Low 4.0 5.0 mA 
Negative Supply Current — Output Low 1.5 2.0 mA 
Power Consumption — Output Low 82 105 mW 
Transient Response Ry = 1.5kQ to +5.0V 0.2 Us 


5 mV overdrive, 100 mV Pulse 


The following specifications apply for O°C < Ta S +70°C 


Input Offset Voltage Rg < 50k2 1.2 7.5 mV 
Input Offset Current 4.0 45 nA 
Average Input Offset Voltage Drift Rg < 502. 

Without External Trim 3.5 20 uv/°C 


Average Input Offset Current Drift 


+25°C to +70°C 0.02 0.3 nAl°c 

+25°C to O°C 0.05 0.75 nAl°c 
Input Bias Current | 150 nA 
Large Signal Voltage Gain Ri = 1.5kQ to +5.0V 25k V/V 
Input Common Mode Voltage Range +10 Vv 
Differential Input Voltage Range +10 V 
Common Mode Rejection Ratio Rs S 50k2 70 100 dB 
Supply Voltage Rejection Ratio Rs S 50k2 6.0 100 V/V 

(Vg = £15V to +18V) 

Positive Output Voltage Level Ig = .080 mA 7.0 Vv 

Iq = .080 mA, Vg = +5V 2.4 5.0 Vv 
Negative Output Voltage Level loink = 3-2 MA 0.4 Vv 
Positive Supply Current — Output Low 7.0 mA 
Negative Supply Current — Output Low . 2.5 mA 
Power Dissipation — Output Low 145 mW 





NOTES 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mw/" C for Metal Can, 8.3 rN °C for 
Ceramic DIP, 6.3 mW/°C for Silicone DIP and 5.6 mW/°C for the Mini DIP package. 
2. Pin numbers refer to metal can package. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e » A734 


TRANSFER 
CHARACTERISTICS 
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A734 
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TYPICAL PERFORMANCE CURVES (Note 2) 


UN-NULLED INPUT OFFSET 
VOLTAGE AS A FUNCTION 
OF AMBIENT 
TEMPERATURE 


INPUT OFFSET CURRENT - nA ABSOLUTE VALUE OF INPUT OFFSET VOLTAGE - pV 


OUTPUT LOW VOLTAGE - mv 


SUPPLY CURRENTS - mA 


INPUT OFFSET VOLTAGE 
CHANGE AS A FUNCTION OF 
AMBIENT TEMPERATURE - 
NULLED TO ZERO AT 25°C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e y»A734 


RESPONSE TIME FOR 
VARIOUS INPUT 
OVERDRIVES 


























RESPONSE TIME FOR 
VARIOUS INPUT 
OVERDRIVES 


PIN 8 TIED TO +15V 
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COMMON MODE REJECTION 
RATIO AS A FUNCTION OF 
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TYPICAL PERFORMANCE CURVES 
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CHANGE IN INPUT OFFSET VOLTAGE - pV CHANGE IN INPUT OFFSET VOLTAGE - pV 


CHANGE IN INPUT OFFSET VOLTAGE - pV 


INPUT OFFSET VOLTAGE 
DRIFT AS A FUNCTION 
OF TIME 




















TIME - HOURS 


STABILIZATION TIME OF 
INPUT OFFSET VOLTAGE 
FROM POWER TURN-ON 














INITIAL OFFSET VOLTAGE < 1 UV 











4 8 160 
TIME FROM POWER APPLICATION - SECONDS 


THERMAL RESPONSE OF 
INPUT OFFSET VOLTAGE 
TO STEP CHANGE OF CASE 
TEMPERATURE 





























TIME FROM HEAT APPLICATION - SECONDS 


A. C. TEST CIRCUIT 


SCOPE 
VERTICAL 
“gi 
INPUT 
7? 


Vin  =-100 mV, 100 kHz 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e A734 
TYPICAL APPLICATIONS (Note 2) 


STROBE CIRCUITRY ALTERNATE STROBE CIRCUITRY LEVEL DETECTOR WITH HYSTERESIS 


OVout 


OSTROBE 1 
OSTROBE 2 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A734 


TYPICAL APPLICATIONS (Note 2) 


PHASE METER 


*s(9002} 


27 Vave 
VOUT, PEAK 


12 BIT A/D CONVERTER 


OTOREF } 
VOLTAGE 
2R ANALOG © 
INPUT 
i 617 6S 1413S t)SSCSSSC<*SR*‘“‘D SGC) 


3751 ANALOG TO DIGITAL CONVERTER 
22.023 24 25 26 27. 28 «©2930 3) 32 33. 34 


ENO OF CONVERSION || DELAY NO. OF BITS R VALUE 
OUTPUT PULSE NETWORK 8 12.5k22 


SERIAL DIGITAL 
OUTPUT 9 25k22 


(MS8 FIRST) 10 50k2 
12 200k82 


12 BIT A/D CONVERTER 


SHIFT REGISTER 


ANALOG DIGITAL 
s  ouTPUT 
INPUT BIPOLAR c 7 
SWITCH A 





wA739 


DUAL LOW-NOISE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The «A739 consists of two identical operational amplifiers constructed on a 
single silicon chip using the Fairchild Planar* epitaxial process. These low-noise, high-gain amplifiers exhibit 
extremely stable operating characteristics over a wide range of supply voltage and temperatures. The device 


is intended for a variety of applications requiring two high performance operational amplifiers. 


e SINGLE OR DUAL SUPPLY OPERATION 

LOW NOISE FIGURE, 2.0 dB 

HIGH GAIN, 20,000 V/V 

LARGE COMMON MODE RANGE, +11 V 
EXCELLENT GAIN STABILITY VS. SUPPLY VOLTAGE 
e NO LATCH-UP 

© OUTPUT SHORT CIRCUIT PROTECTED 


TYPICAL APPLICATIONS 
e DUAL OPERATIONAL AMPLIFIER 
e PHONO AND TAPE STEREO PREAMPLIFIER 
e TV REMOTE CONTROL RECEIVER 
e DUAL COMPARATOR 
e SENSE AMPLIFIER 
e OSCILLATOR 
e ACTIVE FILTER 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 1) 
Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 
Operating Temperature Range 
Lead Temperature (Soldering, 10 seconds) 
Output Short-Circuit Duration, T, = 25°C (Note 3) 


EQUIVALENT CIRCUIT 


R, R, Ry Roy 
10K 1Ok«2 15k 10K 








+18V 

670 mW 

+5V 

+15V 

—55°C to +125°C 
0°C to +70°C 
260°C 

30 seconds 


a, 


13. OUTPUT 
B 








tok oy | 


R, 
3kQ 


























el eh 


INPUT V—- INVERTING 
LAG A INPUT B 
s i 
NON-INVERTING INVERTING 
INPUT A INPUT A 








Notes on following page. 
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PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-116) outline 
14 Lead Dual In-Line 








r 750 — 1 


iF 025R 
245 NOM 
| 
{ 8 14 
: L 5 
290 
‘| 015 
MIN. 
— A seating 
{ Plane 011 
009 


o20_.||__| 095 | _ 375 | 
016 065 ~ NOM7 TT 











All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers. They are 
purposely shipped with “positive” 
misalignment to facilitate insertion. 

Board-drilling dimensions should equal 
your practice for .020 inch 
diameter lead. 

Leads are gold-plated kovar 

Package weight is 0.9 gram 


ORDER PART NO. U6A7739393 


CONNECTION DIAGRAM 
(TOP VIEW) 


OUTPUT A Lod ve 


OUTPUT B 


OUTPUT 
LAG B 


| INPUT 


NON-INVERTING -—— | LAG B 


INPUT A 


INVERTING NON-INVERTING 
input a LS INPUT B 


INVERTING 
INPUT B 


*Planar is a patented Fairchild process. 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ° 


HA739 


ELECTRICAL CHARACTERISTICS (V, = +15 V, R, = 50 kQ to Pin 7, T, = 25°C unless otherwise specified) 





PARAMETER CONDITIONS MIN. 
Input Offset Voltage R, < 2002 

Input Offset Current 

Input Bias Current 

Input Resistance 37 
Large-Signal Voltage Gain Vour = £5.0V 6500 
Positive Output Voltage Swing +12 
Negative Output Voltage Swing —14 
Output Resistance f = 1.0 kHz 

Input Voltage Range +10 
Common Mode Rejection Ratio R, < 10 kQ 70 
Supply Voltage Rejection Ratio Rs < 10 kQ 

Power Consumption Vogr= 0 

Supply Current Vour = 0 


Broadband Noise Figure 

Turn On Delay (See Figure 1) 

Turn Off Delay (See Figure 1) 

Slew Rate (unity gain) (See Figure 2) 
Channel Separation (See Figure 3) 


R, =5.0k2, BW = 10 Hz to 10 kHz 
Open Loop, V,;, = +20 mV 

Open Loop, V,, = +20 mV 

C, =O. uF, R, =4.72 

Ro < 10 kQ, f = 10 kHz 


The following specifications apply for V, = +4.0 V, T, = 25°C 


Input Offset Voitage R, < 2002 

Input Offset Current 

Input Bias Current 

Supply Current Vour = 9 

Power Consumption Vour = : 
Large-Signal Voltage Gain Voyr = £L.0V 2500 
Positive Output Voltage Swing +25 
Negative Output Voltage Swing —3.6 


NOTES: 

(1) Rating applies at ambient temperature below 70°C. 

(2) For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 
(3) Short circuit may be to ground or either supply. 


FREQUENCY RESPONSE 
TEST CIRCUIT 


PULSE RESPONSE 
WAVEFORMS 
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-FAIRCHILD. 


INPUT NOISE VOLTAGE 
AS A FUNCTION 
OF FREQUENCY 
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LINEAR INTEGRATED CIRCUITS : wA739 “ 


TYPICAL PERFORMANCE CURVES 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * “A739 


TYPICAL PERFORMANCE CURVES 


OUTPUT VOLTAGE 


CLOSED LOOP GAIN OPEN LOOP. FREQUENCY SWING AS A FUNCTION OF 
AS A FUNCTION OF RESPONSE USING RECOMMENDED FREQUENCY FOR VARIOUS 
FREQUENCY COMPENSATION NETWORKS COMPENSATION NETWORKS 
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TYPICAL APPLICATION 


STEREO PHONO PREAMPLIFIER—RIAA EQUALIZED 


+30V 
O 





005eF .005F O05uF .005uF 


OUTPUT A OUTPUT B 


A input Bs 


TYPICAL PERFORMANCE 


Gain 40 dB at 1 kHz, RIAA equalized 
Input overload point, 80 mV rms 

Noise level, 2uV referred to input 

Signal to noise ratio, 74 dB below 10 mV 
Channel separation @ 1 kHz, 80 dB 


103 


uA740 
FET INPUT OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A740 is a high performance FET input operational amplifier constructed on 


a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a wide range of analog PHYSICAL DIMENSIONS 
applications where very high input impedance is required and features very low input offset current and very in accordance with JEDEC (T0-99) outline 


low input bias current. High slew rate, high common mode voltage range and absence of “latch up” make 


the A740 ideal for use as a voltage follower. The high gain and wide range of operating voltages provide r Sign 


superior performance in active filters, integrators, summing amplifiers, sample and holds, transducer ampli- a 
fiers, and other general feedback applications. The A740 is short circuit protected and has the same pin j BOee 
configuration as the popular wA741 operational amplifier. No external components for frequency compensation | 
are required as the internal 6 dB/octave roll-off insures stability in closed loop applications. 


HIGH INPUT IMPEDANCE ... . 1,000,000 MQ 

NO FREQUENCY COMPENSATION REQUIRED 

SHORT-CIRCUIT PROTECTION 

OFFSET VOLTAGE NULL CAPABILITY 

LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 
NO LATCH UP 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 1) 
Differential Input Voltage 
Input Voltage (Note 2) 
Voltage between Offset Null and V* 
Storage Temperature Range 
Operating Temperature Range 
Military (312 Grade) 
Commercial (393 Grade) 
Lead Temperature (Soldering, 60 seconds) 
Output Short-Circuit Duration (Note 3) 


EQUIVALENT CIRCUIT 


Ry 
5ka 


NVERTING 
INPUT 


© OUTPUT 


Notes on following pages. 
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Seating ft 
Plane f 


8 Leads 
‘016 


: fi 100 TP. 
ua x : ite 
500 mW aso tp S 8° 6  6./7~staNDOFF - 
034 ’ earch SHAPE MAY VARY 
+30 V. 028 VS 085 
+15V \ x : 
+0.5V 
—65°C to +150°C NOTES: 


All dimensions in inches 
Leads are gold-plated Kovar 


—55°C to +125°C Package weight is 1.22 grams 


0°C to +70°C 
300°C ORDER PART NOS. U5B7740312 
U5B7740393 





Indefinite 


CONNECTION DIAGRAM 
(TOP VIEW) 


OFFSET NULL Cy 


INVERTING 
INPUT V 


NON-INVERTING 
INPUT e OFFSET NULL 


NOTE: PIN 4 CONNECTED TO CASE 





*Planar is a patented Fairchild process. 





FAIRCHILD LINEAR INTEGRATED CIRCUITS @ uA740 


312 GRADE 


ELECTRICAL CHARACTERISTICS (V, = +15 V, T, = 25°C unless otherwise specified) 
PARAMETER CONDITIONS MIN. TYP. 


Input Offset Voltage R, < 100 kQ 10 
Input Offset Current 40 
Input Current (either input) 100 
Input Resistance 1,000,000 
Large Signal Voltage Gain R, > 2kQ, Vi = £10V 50,000 1,000,000 
Output Resistance 75 
Output Short-Circuit Current 20 
Common Mode Rejection Ratio 80 
Supply Voltage Rejection Ratio 70 
Supply Current 4.2 
Power Consumption : . . 
Slew Rate | 6.0 
Unity Gain Bandwidth : . + 3.0 
Transient Response (Unity Gain) C, < 100 pF, R, = 2k, V,, = 100 mV 

Risetime 

Overshoot 

The following specifications apply for T. = —55°C to +85°C: 

Input Voltage Range 
Large Signal Voltage Gain 


Output Voltage Swing R, => 10 kQ 
R, > 2kQ 


Input Offset Voltage R, < 100 k2 


Input Offset Current T, = —55°C 
T, = +85°C 

‘Input Current (either input) T, = —55°C 
T, = +85°C 


VOLTAGE OFFSET | TRANSIENT RESPONSE 
NULL CIRCUIT — TEST CIRCUIT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ »A740 


393 GRADE 


ELECTRICAL CHARACTERISTICS (V, = +15 V, T. = 25°C unless otherwise specified) 


PARAMETER CONDITIONS ; TYP. 


Input Offset Voltage R, < 100 k2 30 
Input Offset Current 60 
input Current (either input) 0.1 
Input Resistance 1,000,000 
Large Signal Voltage Gain R, > 2kQ, Vy = +10V 1,000,000 
Output Resistance 75 
Output Short-Circuit Current 20 
Supply Current 4.2 
Power Consumption 
Slew Rate 6.0 
Unity Gain Bandwidth 10 
Transient Response (Unity Gain) C, < 100 pF, R, =2kQ, V;, = 100 mV 

Risetime 

Overshoot 10 


The following specifications apply for 0°C < T, < +70°C: 


Input Voltage Range +12 
Common Mode Rejection Ratio 80 
Supply Voltage Rejection Ratio 70 
Large Signal Voltage Gain 500,000 
Output Voltage Swing R, > 10k +14 
R, > 2kQ a +13 
input Offset Voltage 30 
Input Offset Current 60 
Input Current (either input) 1.1 


NOTES: 

(1) Rating applies for ambient temperature to +70°C; derate linearly at 6.3 mW/°C for ambient temperatures above +70°C. 

(2) For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 

(3) Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient temperature. 
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wA/741 


FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A741 is a high performance monolithic operational amplifier 
constructed on a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a 
wide range of analog applications. High common mode voltage range and absence of ‘“‘latch-up” 
tendencies make the “A741 ideal for use as a voltage follower. The high gain and wide range of 
operating voltage provides superior performance in integrator, summing amplifier, and general 


feedback applications. 


e NO FREQUENCY COMPENSATION REQUIRED 
SHORT-CIRCUIT PROTECTION 
OFFSET VOLTAGE NULL CAPABILITY 


LOW POWER CONSUMPTION 
NO LATCH UP 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Military (312 Grade) 
Commercial (393 Grade) 
Internal Power Dissipation (Note 1) 
Metal Can 
Ceramic DIP 
Silicone DIP 
Mini DIP 
Flatpak 
Differential Input Voltage 
Input Voltage. (Note 2) 
Storage Temperature Range 
Metal Can, Ceramic DIP, and Flatpak 
Mini DIP and Silicon DIP 
Operating Temperature Range 
Military (312 Grade) 
Commercial (393 Grade) 
Lead Temperature (Soldering) 
Meta! Can, Ceramic DIP and Flatpak (60 seconds) 
Mini DIP and Silicone DIP (10 seconds) 
Output Short Circuit Duration (Note 3) 


EQUIVALENT CIRCUIT 


NON-INVERTING 





LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 


+22 V 
+18 V 


500 mW 
670 mW 
340 mW 
310 mW 
570 mW 

+30 V 

+15 V 


—65°C to +150°C 
—55°C to +125°C 


—55°C to +125°C 
O°C to + 70°C 


300°C 
260°C 
Indefinite 


INVERTING INPUT bi ~ 3 ‘ 
NON INVERTING 
INPUT negra NULL 
O 
V— 


CONNECTION DIAGRAMS 
(TOP VIEW) 


8 LEAD METAL CAN 
NC 


OFFSET NULL OQ 


C) OUTPUT 


NOTE PIN 4 CONNECTED TO CASE 


ORDER PART NOS. 
U5B7741312 
U5B7741393 


14 LEAD DIP 


NON-INVERT 
INPUT LI 


FOR CERAMIC DIP ORDER PART NOS. 


U6A7741312 
U6A7741393 


FOR SILICONE DIP ORDER PART NO. : 
U9A7741393 


FLATPACK 


ORDER PART NO. 
U3F7741312 


MINIDIP 


‘ OFFSETNULL NC 
‘INVERT INPUT vt 


NON-INVERT 
INPUT OUTPUT 


v- OFFSET 
NULL 


OFFSET NULL 


ORDER PART NO. 
U9T7741393 











Notes on following pages. | *Planar is a patented Fairchild process. 
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PARAMETERS (see definitions) 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Input Resistance 
Input Capacitance 
Offset Voltage Adjustment Range 
Large-Signal Voltage Gain 
Output Resistance 
Output Short-Circuit Current 
Supply Current 
Power Consumption 
Transient Response (unity gain) 
Risetime 
Overshoot 
Slew Rate 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ yuA741 





The following specifications apply for —55°C < Ty, < 4+125°C: 


Input Offset Voltage 
Input Offset Current 


input Bias Current 

input Voltage Range 

Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Large-Signal Voltage Gain 
Output Voltage Swing 


Supply Current 


Power Consumption 


312 GRADE 
ELECTRICAL CHARACTERISTICS (V, = +15 V, T, = 25°C unless otherwise specified) 
CONDITIONS MIN. TYP. 
Ry < 10 ko 1.0 
20 
80 
0.3 2.0 
14 
#15 
R, > 2kQ, Vy, = £10V 50,000 200,000 
75 
25 
1.7 
50 
in = 20 mV, Ry = 2k, C, < 100 pF 
0.3 
5.0 
R, > 2k 0.5 
R, < 10 k® 1.0 
T, = +125°C 7.0 
T, = —55°C 85 
T, = +125°C 0.03 
T, = ~55°C 0.3 
+12 +13 
Re < 10 k2 70 90 
Re < 10k 30 
R, > 2kQ, Vi, = £10V 25,000 
R, = 10 kQ +12 +14 
R, > 2kQ +10 +13 
T, = +125°C 1.5 
T, = —55°C 2.0 
T, = +125°C 45 
T, = —55°C 60 


OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


TYPICAL PERFORMANCE CURVES 
312 GRADE 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 





— 








VOLTAGE GAIN-dB 








COMMON MODE VOLTAGE RANGE ~+V 


PEAK-TO-PEAK OUTPUT SWING ~ V 


























SUPPLY VOLTAGE- + V 























SUPPLY VOLTAGE -+V 
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MAX. 


5.0 
200 
500 


2.8 
85 


6.0 
200 
500 
0.5 
1.5 


150 


2.9 
3.3 
75 
100 


INPUT COMMON MODE 
VOLTAGE RANGE AS A 
FUNCTION OF SUPPLY VOLTAGE 











SUPPLY VOLTAGE - tV 





UNITS 


mV 
nA 
nA 
MQ 
pF 
mV 


mA 
mA 


- mW 


BS 
% 
V/us 


mV 
nA 
nA 
BA 
BA 


dB 
uV/V 


mA 
mA 
mW 
mW 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ “A741 


393 GRADE 
ELECTRICAL CHARACTERISTICS (V, = +15 V, T, = 25°C unless otherwise specified) 
PARAMETERS (see definitions) — CONDITIONS MIN. TYP. MAX. UNITS 
input Offset Voltage Ry < 10 kQ 2.0 6.0 mV 
Input Offset Current 20 200 nA 
Input Bias Current 80 500 nA 
Input Resistance 0:3 2.0 MQ 
Input Capacitance 14 pF 
Offset Voltage Adjustment Range +15 mV 
Input Voltage Range +12 +13 V 
Common Mode Rejection Ratio Ro < 10 k2 70 90 dB 
Supply Voltage Rejection Ratio Ro < 10 kQ 30 150 V/V 
Large-Signal Voltage Gain R, => 2kQ, V4 = +10V 20,000 200,006 
Output Voltage Swing R, > 10 kQ +12 +14 V 
R, > 2k2 +10 +13 V 

Output Resistance 75 Q 
Output Short-Circuit Current 25 mA 
Supply Current 1.7 2.8 mA 
Power Consumption 50 85 mW 
Transient Response (unity gain) V,, = 20 mV, R, =2kQ, ©, < 100 pF 

Risetime 0.3 LS 

Overshoot 5.0 % 
Slew Rate R, = 2kQ 0.5 V/s 

The following specifications apply for O°C < T, < +70°C: 

Input Offset Voltage 7.5 mV 
input Offset Current 300 nA 
Input Bias Current 800 nA 
Large-Signal Voltage Gain R, > 2k2,9., = +10V 15,000 
Output Voltage Swing R, = 2kQ +10 +13 V 










TYPICAL PERFORMANCE CURVES 
393 GRADE 


OPEN LOOP VOLTAGE GAIN OUTPUT VOLTAGE SWING INPUT COMMON MODE 
AS A FUNCTION OF AS A FUNCTION © VOLTAGE RANGE AS A 
- SUPPLY VOLTAGE SUPPLY VOLTAGE FUNCTION OF SUPPLY VOLTAGE 


O°CsT gs 70°C 














VOLTAGE GAIN-dB 











PEAK-TO-PEAK OUTPUT SWING ~ V 











COMMON MODE VOLTAGE RANGE -+V 






































SUPPLY VOLTAGE (tV) SUPPLY VOLTAGE - + V 





SUPPLY VOLTAGE = +V 









NOTES 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derateyinearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for 
the Ceramic DIP, 6.3 mW/°C for the Silicone DIP, 5.6 mW/°C for the Mini DIP and 7.1 mW/°C for the Flatpak. 

2. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to + 125°C case temperature or 75 C ambient temperature. 
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INPUT BIAS CURRENT - nA 


INPUT OFFSET CURRENT - nA 


INPUT BIAS CURRENT - nA 


POWER CONSUMPTION - mW 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ “A741 


TYPICAL PERFORMANCE CURVES (312 GRADE) 


INPUT BIAS CURRENT INPUT RESISTANCE OUTPUT SHORT-CIRCUIT CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 















§ 


















3 














INPUT RESISTANCE = Maz 
r 
o 











SHORT CIRCUIT CURRENT - mA 





















































200 
0.5 
0.3 
100 a 
0 0,1 
- -0 -20 140 
TEMPERATURE - C TEMPERATURE - C TEMPERATURE ~ 'C 
INPUT OFFSET CURRENT POWER CONSUMPTION FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF AS A FUNCTION OF saris A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 




















RELATIVE VALUE 








POWER CONSUMPTION - mW 















































2 i} 100 140 
TEMPERATURE - C TEMPERATURE - C TEMPERATURE = °C 


(393 GRADE) 


INPUT BIAS CURRENT INPUT RESISTANCE INPUT OFFSET CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
‘AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 


wT TT 














INPUT RESISTANCE - MQ 





INPUT OFFSET CURRENT - nA 

















TEMPERATURE -°C TEMPERATURE - °C TEMPERATURE - °C 
POWER CONSUMPTION OUTPUT SHORT-CIRCUIT CURRENT FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 











ee = PERE 





REALATI VE VALUE 











SHORT - CIRCUIT CURRENT - mA 

















Seeeeee 


TEMPERATURE ~ °C TEMPERATURE - °C TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS © “A741 


TYPICAL PERFORMANCE CURVES (312 AND 393 GRADES) 


POWER CONSUMPTION 
AS A FUNCTION OF 
SUPPLY VOLTAGE 





POWER CONSUMPTION = mW 














SUPPLY VOLTAGE - +V 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
>SUPPLY VOLTAGE 














INPUT OFFSET CURRENT ~ nA 














SUPPLY VOLTAGE - + V 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 


nm 
a 








ry 
So 8 








- 
a 








PEAK-TO-PEAK OUTPUT SWING - V 
— & 





_ 
LX) 





Ss 




















oo 


0.1 0.2 0.5 10 2.0 5.0 10 
LOAD RESISTANCE ~ Ks2 


INPUT NOISE VOLTAGE 
AS A FUNCTION OF 
FREQUENCY 















































MEAN SQUARE VOLTAGE - V2/Hz 
i t 1 
ear 

































































FREQUENCY = Hz 








OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
FREQUENCY 


Vy + IV 


1 + 25°C 





FREQUENCY = Hz 


INPUT RESISTANCE AND 
INPUT CAPACITANCE AS A 
FUNCTION OF Ton 























INPUT RESISTANCE +2 





























FREQUENCY = Hz 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
FREQUENCY 


yp w& w 
eo ns a 


~~ 
4 

















PEAK-TO-PEAK OUTPUT SWING - V 
8 


Y 
TINT TUT | 
PU TT A a 
CHILE Se 
100 100k 1M 
FREQUENCY - Hz 





= 




















INPUT NOISE CURRENT 
AS A FUNCTION OF 


men 3 











at 
ag 
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FREQUENCY = Hz 
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INPUT CAPACITANCE =pF 


OPEN LOOP PHASE RESPONSE 
AS A FUNCTION OF | 


FREQUENCY 











; PHASE = DEGREES 




















FREQUENCY = Hz 


OUTPUT RESISTANCE — 
AS A FUNCTION OF 
FREQUENCY 








8 











OUTPUT RESISTANCE =0 
3 


3 






























































0 
100 lk 10k 100k 1M 
FREQUENCY = Hz 


ABSOLUTE MAXIMUM POWER 
DISSIPATION AS A FUNCTION 
OF AMBIENT TEMPERATURE 


















































500 
312 GRADE 
FS 
2 [ 
E 40 {—. 
& 
= “| | fl 
z 392 GRADE 
= 300 aa bk { k 
2 | L 
fo 4 
= 200 i +— + | 
oa 
a seg 
100 ——+- {+1 
r uATAI 
0 
25 4&5 65 8 105 125 


AMBIENT -TEMPERATURE (°C) 


BROADBAND NOISE FOR 
VARIOUS BANDWIDTHS 





























TOTAL NOISE REFERRED TO INPUT =. Vrms 












































SOURCE RESISTANCE -a 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ y»A741 


; COMMON MODE REJECTION 
TRANSIENT RESPONSE RATIO AS A FUNCTION OF 
TRANSIENT RESPONSE TEST CIRCUIT FREQUENCY 





OUTBUT - mv 





COMMON MODE REJECTION RATIO - dB 





\k 10k =—-100k * IM 
FREQUENCY = Hz 
FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF VOLTAGE OFFSET VOLTAGE FOLLOWER | 
SUPPLY VOLTAGE NULL CIRCUIT LARGE-SIGNAL PULSE RESPONSE 

















RELATIVE VALUE 
OUTPUT VOLTAGE - V 





























vo 1 2 3 4 30 © 70 © 
SUPPLY VOLTAGE = +V TIME =. 


TYPICAL APPLICATIONS 
UNITY-GAIN VOLTAGE FOLLOWER NON-INVERTING AMPLIFIER 
Ry 


O 
OUTPUT O 
OUTPUT 
0 3 
O 
INPUT 


R,,, = 400 MQ 

C,, =1 pF 

Rp <1 e 9kQ | 100 kHz | 400 Ma 

B.W. = 1 MHz 9.9k2 | 10 kHz | 280 M2 
100 2 | 99.9 k2 1 kHz | 80 MQ 


INVERTING AMPLIFIER 


O 
OUTPUT 
O 
OUTPUT 


I 10 k2 10k2@ [1 MHz | 10ka i ey 
10 1 k2 10k2 | 100 kHz | 1k2Q ~ Rake Oe 


100 1 kQ 100 k2 10 kHz 1 kQ 
h = 
1000 100 2 100 ko 1 kHz 100 2 where V, = Zener breakdown voltage 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ yuA741 


TYPICAL APPLICATIONS 


SIMPLE INTEGRATOR 








Ch yy OnE 
5V ' 
| | | iS 2.5¥ 
©) 
OUTPUT 
E.= : E,,dt 
‘out ne: IN 
LOW DRIFT LOW NOISE AMPLIFIER 
+15V 
O 






g OUTPUT 
© 


Voltage Gain = 103 
Input Offset Voltage Drift — 0.6 uV/°C 
Input Offset Current Drift = 2.0 pA/°C 


SIMPLE DIFFERENTIATOR 







25V Woke | | | : 
t f=1kHz f 
2100 O.luF 
INPUT Ry Cy 
O 
OUTPUT 


dE 


= —R,C, —* 


E out 2~ 1 dt 





HIGH SLEW RATE POWER AMPLIFIER 


O 
+15V 









2N5005 


OUTPUT 
O 


RL 


5.1k 15Q 


2N5004 


-15V 
O 


NOTCH FILTER USING THE A741 AS A GYRATOR 





NOTCH FREQUENCY AS A 
FUNCTION OF C, 

















CENTER FREQUENCY ~ Hz 






























































10 
0,001 0,001 0.01 0.1 10 


CAPACITOR C, - uF 


wA742 


ZERO CROSSING AC TRIGGER-TRIGAC 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A742 is a Zero Crossing AC Trigger - TRIGAC which is constructed on a 
single chip utilizing the Fairchild Planar* Epitaxial Process. It is intended for use in AC power control 
circuits for operation directly off the AC line or with a separate AC or DC power supply. The TRIGAC functions 
as a threshold detector and a driver for triacs and SCR’s; as a threshold detector, it senses level changes 
at the inputs and as a driver it supplies high energy pulses for thyristor triggering. The trigger pulses occur 
at the zero crossing of the load current and therefore minimize RFI generation for either resistive or 


inductive loads. 


¢ DESIGNED FOR APPLICATIONS IN 60Hz AND 400 Hz AC POWER CONTROL SYSTEMS HAVING RESISTIVE 


OR INDUCTIVE LOADS 


BRIDGE SENSING WITH ADJUSTABLE HYSTERESIS SET POINTS 
PROVISIONS FOR TIME PROPORTIONING OPERATION 


IN MOST APPLICATIONS 


ABSOLUTE MAXIMUM RATINGS 
Peak Current into Supply Terminal (AC Operation) 
Continuous Current into Supply Terminal (DC Operation) 
RMS Current into Sync Input Terminal 
Current into Switch Terminal 
Power Dissipation 
Voltage at (+) or (—) Input Terminal 
Differential Voltage between (+) and (—) Input Terminals 
Current into Clamp Terminal (Clamp ON) 
Voltage at Clamp Terminal (Clamp OFF) 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 10 second time limit) 
Trigger Output Short-Circuit Duration (Note 2) 


EQUIVALENT CIRCUIT 


O O 
SWITCH SWITCH STORAGE 
GATE 


Notes on following page. 


OPERATES DIRECTLY FROM AN AC LINE OR FROM A DC SUPPLY 
INPUT COMPATIBLE WITH A WIDE RANGE OF SENSOR IMPEDANCES 


PROVIDES ZERO CROSSING THYRISTOR TRIGGERING FOR MINIMUM RFI 
EVEN NUMBER OF CONSECUTIVE HALF-CYCLE TRIGGERING FOR TRIACS AND INVERSE PARALLEL SCR’s 
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+30 mA 
20 mA 
15 mA 
10 mA 
670 mW 
(Note 1) 
+7V 


20 mA 

20V 

0°C to +70°C 
—55°C to +125°C 
260°C 

Continuous 


11 TRIGGER 
OUTPUT 


PHYSICAL DIMENSIONS 
(Typical Dual In-Line Package) 











165 oe i Lad 
No} i ox7__| 020 095 
100 ggg 027 L 016 aie 065 


All dimensions in inches 

Leads are intended for insertion in hole rows on 
.300” centers. They are purposely shipped with 
‘‘nositive’’ misalignment to facilitate 
insertion 

Board-drilling dimensions should equal your 
practice for .020” diameter lead 

Leads are tin plated kovar 

Package weight is 2.0 grams 


ORDER PART NO. U6A7742393 





CONNECTION DIAGRAM 
(TOP VIEW) 


MEMORY 
(—) INPUT 
(++) INPUT 
11 [[] TRIGGER OUTPUT 
101] SYNC INPUT 


SwitcH GATE [J 5 


SWITCH LJ 6 91] SYNC GATE 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e yuA742 


ELECTRICAL CHARACTERISTICS (T, = 25°C, Voltage Range at the (+) and (—) Input Terminals: 


0.15 to 0.75*(Ve i oiy)) Via yinout ~ ¥i—yinput 2 100 mV, Test Circuit 1, unless otherwise specified. 





PARAMETER CONDITIONS MIN. TYP. MAX. 


Peak Supply Voltage ~ §1 in DC position 20 


$1 in AC position, positive half cycles 20 
of AC line ; 


S$; in AC position, negative half cycle —0.7 
of AC line 


Peak Trigger Output Pulse S; in AC position, beginning of positive 0.9 
half cycles 


Sj in AC or DC position, beginning of 13 
negative half cycles 


Sy in DC position beginning of positive - 22 
half cycles 


Bias Current at (+) and (—) Input Terminals 10 
ON Voltage at Clamp Terminal Ic =1mA 0.1 
ON Voltage at Switch Terminal |. =5mA 1.0 


ON Voltage at Sync I. = 10mA 1.0 
Input Terminal 


Switching Voltage at Sync _ 6.0 
Input Terminal 


Switching Voltage at 7.0 
Switch Terminal 


Holding Current at 25 
Switch Terminal 


Sync Input Threshold Current Beginning of positive half cycles 0.3 
for Trigger Output Beginning of negative half cycles 


Sync Input Threshold Voltage Beginning of positive half cycles 2.0 
for Trigger Output Beginning of negative half cycles 











DEFINITIONS 


VOLTAGE RANGE: The range of voltage on the (+) or (—) input terminals, which, if exceeded, could cause the TRIGAC to cease functioning. 
BIAS CURRENT: The average of the two currents into the (+) and (—) input terminals. 


NOTES: 
(1) The maximum voltage should not exceed the instantaneous supply voltage of the nA742. 
(2) Rating applies for an external storage capacitor having a value of not more than 2uF. 
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TRIGGER OUTPUT CURRENT - AMP 


\ 
: S,-DC, BEGINNING OF 


FAIRCHILD LINEAR INTEGRATED CIRCUITS @ yA742 


TYPICAL ELECTRICAL CHARACTERISTICS 
(TEST CIRCUIT 1 UNLESS OTHERWISE SPECIFIED) 


TRIGGER OUTPUT PULSE TRIGGER OUTPUT PULSE WIDTH 
WAVE FORMS VERSUS STORAGE CAPACITOR 


i 


RISE TIME NOT TO SCALE 
J} (150 ns TYP TO 0.8 AMPS) 


$;-AC OR OC, BEGINNING 
x OF NEGATIVE HALF CYCLES 


aise 
Ma 


4 
» 


hk 
/ ‘46 
ALY 
Av 
LA 





V 


TRIGGER OUTPUT PULSE~ps 


- ~J 
$1— AC, BEGINNING 


+ ' 


OF POSITIVE HALF CYCLES 
0 2 4 6 


= 











TA 


| 
7 


l 





aan 


a PULSE WIDTH MEASURED 
AT 37% AMPLITUDE 


TIME ~ ps STORAGE CAPACITOR — pF 


NORMALIZED TRIGGER OUTPUT 
PULSE HEIGHT VERSUS 
TEMPERATURE 





-V(-) INPUT— mV 


Vt) INPUT 





— 
x= 
gS 
WwW 
x 
a 
2 
2 
kb 
z 
= 
> 
°o 
a 
prt) 
oO 
oO 
= 
= 
[=] 
uw 
N 
a 
a 
= 
a 
te} 
=z 





TEMPERATURE —°C 


uA742 TEST CIRCUIT 1 


Ror Wk,2W 
S}- SUPPLY SELECTOR 
+!SUPPLY 


VSUPPLY 


SUPPLY VOLTAGE VERSUS 
SUPPLY CURRENT 





SUPPLY VOLTAGE —VOLTS 











SUPPLY CURRENT—mA 


OPERATING STATE AS A 
FUNCTION OF DIFFERENTIAL 
INPUT VOLTAGE AND 
TEMPERATURE 








INTERMEDIATE STATE (SKIP FIRING). 
SKIP FIRING IS ELIMINATED WITH 


30 = 40 
TEMPERATURE ~°C 


TRIAC WITH HIGH 
GATE SENSITIVITY 
(RCA 40526 OR 
EQUIVALENT) 


\ 
SPRAGUE PART NO. 5C023474X025083 


OR EQUIVALENT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e@ yA742 


TYPICAL APPLICATIONS 


FIG. 1 — ZERO CROSSING CONTROL CIRCUIT FIG. 2 — ZERO CROSSING CIRCUIT WITH DC SUPPLY 
WITHOUT HYSTERESIS 


ene, mA 















AC INPUT AC INPUT 
g wooo" * 


OC are 
24V Ol 


wees 





SENSOR BRIDGE * * * 


SENSOR BRIDGE * * * 


FIG. 3 — ZERO CROSSING CIRCUIT FIG. 4 — SCR FIRING — HALF WAVE 


AC INPUT 


I 
1000 HYSTERESIS | ®&* 1 





RESISTOR uF = RESISTOR 
SENSOR BRIDGE * ** SENSOR BRIDGE *=% 
FIG. 5 — INVERSE PARALLEL SCR PAIR FIRING FIG. 6 — INVERSE PARALLEL SCR PAIR FIRING 
WITH A PULSE TRANSFORMER WITH A THIRD SCR 
Ror 


Oka 






AC INPUT AC INPUT 


--}--- Won nner 
] 
2. 


Ped 
9 
wa 002 i 
100 HYSTERESIS OF HYSTERESIS = > OIF * 
RESISTOR RESISTOR H 
SENSOR BRIOGE* * * SENSOR BRIDGE # & * 


FIG. 7 — ZERO CROSSING WITH PROPORTIONAL CONTROL 
*Recommended Values 


AC Supply Voltage 
60 Hz Coy 
Volts - RMS 





24 . . 0.47 wF/25 V 
0.47 wF/25 V 
0.47 wF/25 V 
FOR SUPPLY VOLTAGE FREQUENCY OF 400 Hz REDUCE C,, TO .047 ywF/25 V 











**Necessary with inductive loads. 


***The sensor resistance will determine the values of the bridge re- 
i accaeatia sistors. For the values of Ror shown, the total current into the bridge 
should not exceed 5 mA at 20 V. 
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uA746 


COLOR TV CHROMA DEMODULATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The »A746 is a color TV chroma demodulator constructed on a single silicon chip 
using the Fairchild Planar* epitaxial process. This device demodulates the chroma subcarrier information 
contained in a color television video signal and provides color-difference signals at the outputs. The low 
voltage drift of the D.C. output insures excellent performance in direct-coupled chrominance output circuitry. hae “| 


PHYSICAL DIMENSIONS 


040 
MAX; 


4. IH 
© LOW OUTPUT VOLTAGE DRIFT WITH TEMPERATURE | i. be 
* DOUBLY BALANCED DEMODULATION mon t= | 


INTERNAL COLOR-DIFFERENCE MATRIX FOR NTSC COLOR WV 
© 10 VOLT PEAK-TO-PEAK E, - E, OUTPUT 


ABSOLUTE MAXIMUM RATINGS 


CHROMA 


Supply Voltage 
Minimum Load Resistance 
Peak-to-Peak Reference Input Voltage 
Peak-to-Peak Chroma Input Voltage 
Internal Power Dissipation 
Metal Can 
Ceramic DIP 
Operating Temperature Range 
Storage Temperature Range 
(5E and 6A Packages) 
Lead Temperature (Soldering, 10 seconds) 
(5E and 6A Packages) 


EQUIVALENT CIRCUIT 


6: on verted 4 Lan _| 





Pin numbers shown for Dual In-Line Package. 


+28V 

3 ka 
4 5.0V 
3 5.0V 


500 mW 

670 mW 

0°C to +70°C 
—65°C to +150°C 


+300°C 


CONNECTION DIAGRAMS 
(TOP VIEWS) 
METAL CAN 


CHROMA(t) 4 A746 11/7] ER-Ey 
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INSULATING STANDOFF. 
SHAPE MAY VARY 


All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 grams © 


. ORDER PART NO. U5E7746394 

















v 1 
037, o20__|| 

oma Pale 01671! 
STANDOFF 


ORDER PART NO. U6A7746394 - 


NOTES: 


All dimensions in inches 

Leads are intended for insertion in hole rows 
on .300” centers. They are purposely 
shipped with ‘‘positive’’ misalignment 
to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Package weight is 2.0 grams. 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS * yvA746 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 24 V, Test Circuit 1 unless otherwise specified) 


PARAMETER CONDITIONS 
Supply Current ec = 0,R, = 1 MQ 
eg = 0, R, = 1 MQ,T, = 70°C 
ec= 0 
ec = 0,T, = 70°C 
Internal Power Dissipation ec = 0 
eo = 0,T, = 70°C 
DC Voltage at any Output Terminal ec = 0 
ec = 0,T, = 70°C 
Temperature Coefficient of DC Voltage 
at any Output Terminal 


Absolute Value of DC ec = 0 
Difference Voltage between any Two Outputs 


DC Voltage at either Reference Terminal 
DC Voltage at either Chroma Terminal 
Reference Input Resistance F kQ 
Reference Input Capacitance : pF 
Chroma Input Resistance 5 kQ 
Chroma Input Capacitance , Be, pF 
Peak-to-Peak Chroma Input Voltage E,- Ey = 5 Vp-p i : Volts 
Peak-to-Peak E, - Ey Output Voltage E,- Ey = 5 Vp-p a8, Volts 
Peak-to-Peak E,, - Ey Output Voltage E, - Ey = 5 Vp-p : Volts 
Maximum Peak-to-Peak E, - E, Output Voltage €c = 1.5 Vp-p ; Volts 
‘ E, - Ey Demodulation Angle E,- Ey = 5 Vp-p Degrees 
E, - Ey Demodulation Angle E,- Ey = 5 Vp-p Degrees 
E. - Ey Demodulation Angle | E,- Ey = 5 Vp-p Degrees 
E, - Ey Demodulation Angle relative to E, - Ey E,- Ey = 5 Vp-p Degrees 
Demodulation Angle : 
E, - Ey Demodulation Angle relative to E, - Ey E,- Ey = 5 Vp-p Degrees 
Demodulation Angle 


Highest Peak-to-Peak Demodulator AC Unbalance eg = 0 . : Volts 
Voltage at any Output Terminal 


DEFINITIONS 


Color-Difference Demodulation Angle — A color-difference demodulation angle is defined as the instantaneous phase of the (-+-) Chroma input signal 
which produces the most positive voltage at the respective color-difference output with the phase of Reference “A” taken at 3 degrees and the phase 
of Reference ‘‘B”’ taken at 106 degrees. 


(+) Chroma Input — A composite chroma signal containing the burst at a phase of 180 degrees is demodulated to produce specified color-difference 
demodulation angles when applied to the (+) Chroma input. 


(—) Chroma Input — A composite chroma signal containing the burst at a phase of 0 degrees is demodulated to produce specified color-difference 
demodulation angles when applied to the (—) Chroma input. 
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PEAK-TO-PEAK COLOR-DIFFERENCE OUTPUT VOLTAGES- VOLTS 


SUPPLY CURRENT- MA 





SUPPLY CURRENT - mA 


FAIRCHILD LINEAR INTEGRATED CIRCUITS °¢ “A746: 


TYPICAL ELECTRICAL CHARACTERISTICS 
(TEST CIRCUIT 1 UNLESS OTHERWISE SPECIFIED) 


SUPPLY CURRENT VERSUS INTERNAL POWER DISSIPATION DC VOLTAGE AT ANY OUTPUT 
VERSUS SUPPLY VOLTAGE VERSUS SUPPLY VOLTAGE 























OC OUTPUT VOLTAGE - VOLTS 








INTERNAL POWER DISSIPATION-MmW 









































SUPPLY VOLTAGE —-V : SUPPLY VOLTAGE -V SUPPLY VOLTAGE-V 


SUPPLY CURRENT INTERNAL POWER DISSIPATION DC VOLTAGE AT ANY OUTPUT 
VERSUS LOAD RESISTANCE VERSUS LOAD RESISTANCE VERSUS AMBIENT TEMPERATURE 
































INTERNAL POWER DISSIPATION-mW 
DC OUTPUT VOLTAGE-VOLTS 








10 20 30 50 100 200 300 10 20 30 50 100 200 300 
LOAD RESISTANCE~k2 LOAD RESISTANCE - ko AMBIENT TEMPERATURE-°C 


DEMODULATION SENSITIVITY DEMODULATION SENSITIVITY 
DEMODULATION ANGLES TO RELATIVE PHASING OF TO AMPLITUDE OF 


DEMODULATION LINEARITY AND RELATIVE GAINS REFERENCE SIGNALS REFERENCE SIGNALS 
p p 8 






































meee eke Ae 


L—\ 
SS Pr > 6, > gp 
1, 








0.4 




















~~ \ 
Cr Ney Foe 10° 2 > 
Sey SSL 
SS Pana Nis PHASE = 180° } 


PEAK-TO-PEAK COLOR-DIFFERENCE OUTPUT VOLTAGES - VOLTS 























0.8 0.4 0.8 1.2 1.6 2.0 


PEAK-TO-PEAK CHROMA INPUT VOLTAGE - VOLTS PEAK-TO-PEAK REFERENCE }NPUT VOLTAGES - VOLTS 


INPUTS TEST CIRCUIT 1 


CHROMA: 


ec< 15 Vp-p 
fc = 3.59 MHz OUTPUTS 


REFERENCE 
ap naune a 
fa = fs = 3.58 MHz = Ep-Ey 
68 == 6a + 103° 


Ep Ey 


Eg-Ey 


CHROMA >——————__} 
REF B > 
REF A > | O01 LF 





+24V 
Pin numbers shown for Dual In-Line Package. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS °¢ y»A746 


TYPICAL APPLICATION 
COMPLETE R-G-B VIDEO OUTPUT STAGE 


+270V 












SERVICE 
SETUP 


47 uF 


VIDEO INPUT O—~ 1.8k0 DELAY LINE 








3 VOLTS FD 777 SE 5030, 
PEAK oO 
TO 
PEAK 


BRIGHTNESS 


PIN NUMBER SHOWN FOR DUAL IN-LINE PACKAGE 
Fully D.C. coupled circuit exhibits negligible drift with temperature, eliminates interaction between contrast and brightness controls, and minimizes 
gray-scale set-up time. For further applications information, see Application Brief 104. 





COMPLETE R-G-B VIDEO OUTPUT STAGE 


2.2kN110°% ToGREEN 22KM+210% ToRED 2.2k0t10% To Bue. 
RT ol 9 CRT 


Skt CATHODE Skt CATHODE 154-A CATHODE 


SET-UP SWITCH 


CHROMA INPUT 2N3638 


Y SIGNAL, 
REF A 


REF B 


7 e24v 


Pin numbers shown for Dual In-Line Package. 
From: 


‘A Semiconductor Video Output Amplifier for a Red Biue 
Green Large Screen Color Television Receiver’’, by D. Poppy. 
IEEE Transactions on Broadcast and Television Receivers, 
BTR-15, #2, pp. 167-70, July 1969. 

Reprinted with permission. 
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wA/47 
_ DUAL FREQUENCY COMPENSATED OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A747 is a pair of high performance monolithic operational 
amplifiers constructed on a single silicon chip, using the Fairchild Planar* epitaxial process. They are 
intended for a wide range of analog applications where board space or weight are important. High 
common mode voltage range and absence of ‘‘latch-up’’ make the “A747 idea! for use as a voltage 
follower. The high gain and wide range of operating voltage provides superior performance in 
integrator, summing amplifier, and general feedback applications. The 4A747 is short-circuit protected 
and requires no external components for frequency compensation. The internal 6 dB/octave roll-off 
insures stability in closed loop applications. For single amplifier performance, see uA741 data sheet. 


CONNECTION DIAGRAMS 
(TOP VIEWS) 
14 LEAD DIP 


e NO FREQUENCY COMPENSATION REQUIRED 
@e SHORT-CIRCUIT PROTECTION INV OFFSET 
e OFFSET VOLTAGE NULL CAPABILITY Hes poe 
@ LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES INPUT A V+ A 
e LOW POWER CONSUMPTION ee er 
e NO LATCH UP NULL A ng 
Ne CONNECT 
ABSOLUTE MAXIMUM RATINGS OFFSET OUTPUT B 
NULL B 
Supply Voltage 
ie NON-INV ver 
Military (312 Grade) +22 V INPUT B 
Commercial (393 Grade) +18 V INV OFFSET 
ees INPUT B NULL B 
Internal Power Dissipation (Note 1) 
Metal Can 500 mW 
Ceramic DIP 670 mW 
Differential Input Voltage +30 V ORDER PART NOS. 
Input Voltage (Note 2) +15 V U7A7747312 
Voltage between Offset Null and V— 40.5 V U7A7747393 
Storage Temperature Range —65°C to +150°C 
Operating Temperature Range —55°C to +125°C 
Lead Temperature (Soldering, 60 seconds) 300°C 
Output Short-Circuit Duration (Note 3) Indefinite 10 LEAD METAL CAN 


EQUIVALENT CIRCUIT. (Each Side) 


NON-INVERTING 


7 © INVERTING 
: INPUT B 
NON-INVERTING Y) CY NON-INVERTING 
INPUT A (INPUT B 


OFFSET NULL 


ORDER PART NOS. 
U5F7747312 
U5F7747393 





Notes on following pages. *Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ A747 


ELECTRICAL CHARACTERISTICS — Each Amplifier (Vo = +15 V, T, = 25°C unless otherwise specified) 


-PARAMETERS (see definitions) . 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Input Resistance 
Input Capacitance 
Offset Voltage Adjustment Range 
Large-Signal Voltage Gain 
Output Resistance 
Output Short-Circuit Current 
Supply Current 
Power Consumption 
Transient Response (unity gain) 
Risetime 
Overshoot 
Slew Rate 
Channel Separation 


The following specifications apply for 
Input Offset Voltage 
Input Offset Current 


Input Bias Current 


Input Voltage Range 
{Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Large-Signal Voltage Gain 
Output Voltage Swing 


Supply Current 


Power Consum ption 


OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


312 GRADE 


CONDITIONS MIN, 
Rs < 10ko 


0.3 


R, > 2k2,V., = +10V 50,000 


V,, = 20 mV, R, = 2k2, C, < 100 pF 


R, > 2ko 


—55°C <T, < +125°C. 
Rs < 10 ka 

T, = +125°C 

T, = —55°C 

T, = 125°C 

T, = —55°C 

Re < 10 ka 70 
R, < 10 ka 

R, > 2k2,V,, = £10V 
R, > 10 ke 

R, > 2ko 

T, = +125°C 

T, = —55°C 

T, = +125°C 

T, = —55°C 


25,000 
+12 
+10 


TYPICAL PERFORMANCE CURVES (Each Amplifier) 


TYPICAL PERFORMANCE CURVES 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


RL >2K0 














VOLTAGE GAIN-dB 

















PEAK-TO-PEAK OUTPUT SWING ~ V 






































SUPPLY VOLTAGE- £V 








SUPPLY VOLTAGE - +V 
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SYP. 


200,000 


1.0 


20 
80 
2.0 
1.4 
+15 


75 
25 
17 
50 


0.3 
5.0 
0.5 
120 


1.0 
7.0 
85 


0.03 


COMMON MODE VOLTAGE RANGE - + V 


0.3 
+13 
90 
30 


+14 

+13 
1.5 
2.0 
45 
60 


FUNCTION OF SUPPLY VOLTAGE 


MAX. 


5.0 
200 
500 


2.8 
85 


6.0 
200 
500 
0.5 
1.5 


150 


on 
3.3 
75 
100 


INPUT COMMON MODE 
VOLTAGE RANGE AS A 





























SUPPLY VOLTAGE - +V 


UNITS 


mV 
nA 
nA 
MQ 
pF 
mV 


mA 
mA 
mW 


LS 
% 
V/us 
dB 


mV 
nA 
nA 
LA 
uA 


dB 
BIN 


mA 
mA 
mW 


mW 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ yuA747 





393 GRADE 
ELECTRICAL CHARACTERISTICS — Each Amplifier (V, = +15 V, T, = 25°C unless otherwise specified) 
PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS 
Input Offset Voltage R, < 10 kQ 1.0 6.0 mV 
Input Offset Current 20 200 nA 
Input Bias Current 80 500 nA 
Input Resistance 0.3 2.0 MQ. 
Input Capacitance 1.4 pF 
Offset Voltage Adjustment Range +15 mV 
Large-Signal Voltage Gain R, > 2kQ, Vi, = £10V 25,000 200,000 
Output Resistance 75 Q 
Output Short-Circuit Current 25 mA 
Supply Current 1.7 2.8 mA 
Power Consumption 50 85 mW 
Transient Response (unity gain) V,, = 20 mV, R, = 2 kQ,C, < 100 pF 
Risetime 0.3 us 
Overshoot 5.0 % 
Slew Rate R, > 2kQ 0.5 V/us 
Channel Separation 120 dB 
The following specifications apply for 0°C < T, < +70°C. 
Input Offset Voltage R, < 10 kQ 1.0 7.5 mV 
Input Offset Current 7.0 300 nA 
Input Bias Current 0.03 0.8 LA 
Input Voltage Range +12 +13 V 
Common Mode Rejection Ratio R, < 10 kQ 70 90 dB 
Supply Voltage Rejection Ratio Ro < 10 kQ 30 150 uN/V 
Large-Signal Voltage Gain R, > 2kQ, Vy = 10V 15,000 
Output Voltage Swing R, > 10k2 +12 +14 V 
R, > 2kQ +10 +13 V 
Supply Current 2.0 3.3 mA 
Power Consumption 60 100 mW 
NOTES 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can and 8.3 mW/°C 


for the Ceramic DIP package. 
2. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 2 
3. Short circuit may be to ground or either supply. Military rating applies to +125 C case temperature or +60 C ambient temperature for 


each side. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS © y»A747 


TYPICAL PERFORMANCE CURVES (Each Amplifier) 


POWER CONSUMPTION 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


POWER CONSUMPTION - mW 





SUPPLY VOLTAGE - +V 


INPUT OFFSET CURRENT 
AS @ FUNCTION OF 
SUPPLY VOLTAGE 











~ INPUT OFFSET CURRENT = nA 

















SUPPLY VOLTAGE - + V 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOfD RESISTANCE 














PEAK-TO-PEAK OUTPUT SWING « V 

















LOAD RESISTANCE = Ka 


INPUT NOISE VOLTAGE 
AS A FUNCTION OF 


FREQUENCY 


so 
Ps 
A 
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ee 








MEAN SQUARE VOLTAGE - V7iHz 
: ae 





=} 
Be 



































FREQUENCY = Hz 





INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 











INPUT BIAS CURRENT = nA 











o 100 140 
TEMPERATURE ~ °C 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 





INPUT OFFSET CURRENT = nA 











TEMPERATURE - C 


OUTPUT SHORT-CIRCUIT CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 

















SHORT CIRCUIT CURRENT - mA 


-20 20 a 100 140 


TEMPERATURE - C 


INPUT NOISE CURRENT 
AS A FUNCTION OF 
FREQUENCY 
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th 
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Ss 




















MEAN SQUARE NOISE CURRENT - whiz 
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INPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 








INPUT RESISTANCE - Ma 











TEMPERATURE = °C 


POWER CONSUMPTION 
AS A FUNCTION OF | 
AMBIENT TEMPERATURE 











POWER CONSUMPTION - mW 























TEMPERATURE - C 


ABSOLUTE MAXIMUM POWER 
DISSIPATION AS A FUNCTION 
OF AMBIENT TEMPERATURE 














POWER D1SSIPATION - mW 


























TEMPERATURE = °C 


BROADBAND NOISE FOR 
VARIOUS BANDWIDTHS 























TOTAL NOISE REFERRED TO INPUT -.Vrms 























SOURCE RESISTANCE -2 


VOLTAGE GAIN 


INPUT RESISTANCE -2 


OUTPUT - mv 


RELATIVE VALUE 


FAIRCHILD LINEAR INTEGRATED CIRCUITS © A747 





OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
FREQUENCY 














FREQUENCY = Hz 


INPUT RESISTANCE AND 
INPUT CAPACITANCE AS A 
FUNCTION OF FREQUENCY 






















































































FREQUENCY - Hz 


TRANSIENT RESPONSE 

















FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


























SUPPLY VOLTAGE - iV 


TYPICAL PERFORMANCE CURVES (Each Amplifier) 


INPUT CAPACITANCE -pF 


PHASE = DEGREES 


OUTPUT RESISTANCE -2 


OPEN LOOP PHASE RESPONSE 
AS A FUNCTION OF 
FREQUENCY 








FREQUENCY ~ Hz 


OUTPUT RESISTANCE 
AS A FUNCTION OF 
FREQUENCY 


“tt 
uA747 
Snasnianit 
HERAT 
il 
Ht Ht | 
et 
[ee - 
it 





























IH il wu 
fii; TT The 
CTH mn one 
LCT 

Wk 


100k 
FREQUENCY = Hz 




















TRANSIENT RESPONSE 
TEST CIRCUIT 


VOLTAGE OFFSET 
NULL CIRCUIT 
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PEAK-TO-PEAK OUTPUT SWING - V 


COMMON MODE REJECTION RATIO - dB 





OUTPUT VOLTAGE - V 


RELATIVE VALUE 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
FREQUENCY 

































































FREQUENCY - Hz 


COMMON MODE REJECTION 
RATIO AS A FUNCTION OF 
FREQUENCY 






































100k =1M (10M 
FREQUENCY - Hz 


VOLTAGE FOLLOWER 
LARGE-SIGNAL PULSE RESPONSE 


















































10 20 30 40 30 © 7 8 
TIME =yS 


FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 









































TEMPERATURE - °C 





FAIRCHILD LINEAR INTEGRATED CIRCUITS © »A747 


TYPICAL APPLICATIONS 


UNITY-GAIN VOLTAGE FOLLOWER 


O 
INPUT 


Ri = 400 M& 
Ciy = 1 pF 
Rout << 12 
B.W. = 1 MHz 


INVERTING AMPLIFIER 


O 
OUTPUT 
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NON-INVERTING AMPLIFIER 


OUTPUT 


1 kQ 9kQ | 100 kHz | 400 MQ 
100 100 Q 9.9. kQ 10 kHz | 280 MQ 
1000 100 2 | 99.9 kQ 1 kHz 80 MQ 


WEIGHTED AVERAGING AMPLIFIER 


© 
OUTPUT 


—E,,=E die er: Mh) 4 
out — “INI “Ri, IN2 Ry 


R R R 
Eins (qo) — Enns (Ge) Ene (2) 
3 4 5 





FAIRCHILD LINEAR INTEGRATED CIRCUITS © wA747 


TYPICAL APPLICATIONS 





QUADRATURE OSCILLATOR ANALOG MULTIPLIER 
+5V 
eabor ouTPaT seb CURRENT SOURCE eS sMBLIFICR 






Rig 
25.8ka* 


COSINE Eour 


QUTPUT 





t= SESSA (PIC Ree) FReonr 
* Matched to 0.1% 
Equt * 100 Ew X Eins ie ZERO ADJUST a 
TRACKING POSITIVE AND NEGATIVE 
COMPRESSOR/EXPANDER AMPLIFIERS VOLTAGE REFERENCES 
a Oo Ry 
12ka 





Rs 








ou, 






COMPRESSOR REGULATE REGULATE 
: REGULATED REGULATED 
INPUT COMPRESSOR EXPANDER UTPUT OUTPUT 


OUTPUT INPUT EXPANDER 









aimee OUTPUT FeV ay 
Rs Po 

1oKa IBY I, S5mA 1, S5ma 

scurce on = Ska SOURCE OR 
L SINK SINK 
COMPRESSOR EXPANDER 10ka Ry + Ro 
POSITIVE OUTPUT= Vp) x 
D1* Rp 

MAXIMUM COMPRESSION EXPANSION RATIO = R]/R (10k2>R20) oa Re 

NOTE: DIODES 0) THROUGH Dg ARE MATCHED FD6666 OR EQUIVALENT NEGATIVE OUTPUT= -POSITIVE OUTPUT 1a 

5 


NOTCH FILTER USING THE A747 AS A GYRATOR 


NOTCH FREQUENCY AS A 
FUNCTION OF C, 





CENTER FREQUENCY - Hz 















































0 
0, 0001 0,001 0,01 01 10 


CAPACITOR C, ~uF 
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wA748 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The uwA748 is a high performance monolithic operational amplifier 


constructed on a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a 8 LEAD METAL CAN 
wide range of analog applications where tailoring of frequency characteristics is desirable. High (TOP VIEW) 
common mode voltage range and absence of “‘latch-up’’ make the “A748 ideal for use as a voltage Sse 

follower. The high gain and wide range of operating voltages provide superior performance in COMPENSATION 

integrator, summing amplifier, and general feedback applications. The uA748 is short-circuit protected orrset nuLL © 


and has the same pin configuration as the popular 4A741 operational amplifier. Unity gain frequency 
() ouTPuT 


compensation is achieved by means of a single 30 pF capacitor. INVERTING ¢ » 
NON ERT nae NULL 


© SHORT-CIRCUIT PROTECTION ‘ 
© OFFSET VOLTAGE NULL CAPABILITY 9 

e LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES Ge eno as ides usreentass 
© LOW POWER CONSUMPTION ORDER PART NOS: U5B7748312 
e 


NO LATCH UP U5B7748393 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +22 V 14 LEAD DIP 
Internal Power Dissipation (Note 1) (TOP VIEW) 
Metal Can 500 mW 
Ceramic Dip 670 mW 
Mini DIP 310 mW 
Flatpak 570 mW 
Differential Input Voltage +30 V 
Input Voltage (Note 2) +15 V 
Storage Temperature Range 
Metal Can, Ceramic DIP, and Flatpak —65°C to +150°C 
Mini DIP —55°C to +125°C ORDER PART NOS: U6A7748312 
Operating Temperature Range U6A7748393 
Military (312 grade) —55°C to +125°C 
Commercial (393 grade) 0°C to +70°C 
Lead Temperature (Soldering, 60 Seconds) MINI DIP 
Metal Can, Ceramic DIP and Flatpak 300° C (TOP VIEW) 
Mini DIP and Silicone DIP 260°C : ah 
Output Short Circuit Duration (Note 3) Indefinite a as 


6 [OUTPUT 
EQUIVALENT CIRCUIT COMPENSATION seat 
ORDER PART NO: U9T7748393 


10 LEAD FLATPAK#+ 
(TOP VIEW) 


NON INVERTING 
INPUT 


o— "ke Qy 
INVERT 
ING INPUT 

0 





NC. N.C. 
FREQ. COMP. 
OFFSET NULL FREQ. COMP 
INVERTING 
INPUT ve 


NON- INVERT. 
INPUT OUTPUT 
v- OFFSET NULL 








OFFSET NULL 
O—_4 








+Available on special request 


ORDER PART NO: U3F7748312 




















Notes on following pages. *Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A748 


312 GRADE 


ELECTRICAL CHARACTERISTICS (Vg =+15 V, Ta = 25°C, Cc = 30 pF unless otherwise specified) 
PARAMETERS (see definitions) 
Input Offset Voltage 


Input Offset Current 
Input Bias Current 
Input Resistance 


Input Capacitance 


Offset Voltage Adjustment Range 


Large-Signal Voltage Gain 


Output Resistance 


Output Short-Circuit Current 


Supply Current 
Power Consumption 


Transient Response 


(Voltage Follower, Gain of 1) 


Risetime 
Overshoot 


Slew Rate 


(Voltage Follower, Gain of 1) 


Transient Response 


(Voltage Follower, Gain of 10) 


Risetime 
Overshoot 


Slew Rate 


(Voltage Follower, Gain of 10) 


CONDITIONS MIN. 
Rs<10 kQ . 


Ri >2kQ, Vout = #10 V 50,000 


VIN = 20 mV, Cc = 30 pF, Ry =2kQ, 
CL <100 pF 


Ru 22 k2 
VIN = 20 mV, Co =3.5pF, RL =2kQ, 


CL <100 pF 


RL >2kQ, Cc = 3.5 pF 


The following specifications apply for —55°C <Ta< +125°C: 


Input Offset Voltage 
Input Offset Current 


Input Bias Current 


Input Voltage Range 


Common Mode Rejection Ratio 


Supply Voltage Rejection Ratio 


Large-Signal Voltage Gain 
Output Voltage Swing 


Supply Current 


Power Consumption 


SUGGESTED 


Rg <10 kQ 


Tp =+125°C 
Ta = —55°C 


Ta = +125°C 
Ta =—55°C 


Rs <10 kQ 
Rs <10 k2 
RL 22 kQ2, Vout = +10 V 


Rx 210 k2 
Ru 22 kQ 


Ta = +125°C 
Ta =—55°C 


Ta =+125°C 
Ta = —55°C 


VOLTAGE OFFSET 
NULL CIRCUIT 
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TYP. 


20 

80 

2.0 

2.0 

+15 
150,000 
75 

25 

19 

60 


ALTERNATE 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ “A748 


393 GRADE 


ELECTRICAL CHARACTERISTICS (Vg = +15 V, Ta = 25°C, Cc = 30 pF unless otherwise specified) 





PARAMETERS (see definitions) CONDITIONS MIN. 
Input Offset Voltage Rg <10 kQ , 2.0 
input Offset Current 20 
Input Bias Current 80 
, Input Resistance 0.3 2.0 MQ 
Input Capacitance 2.0 pF 
Offset Voltage Adjustment Range £15 mV 
Large-Signal Voltage Gain Ry >2kQ, Vout = 410 V 20,000 150,000 V/V 
Output Resistance 75 2 
Output Short-Circuit Current 25 mA 
Supply Current 1.9 2.8 mA 
Power Consumption 60 85 mw 
Transient Response Vin = 20 mV, Cc = 30 pF, RE =2kQ, . 
(Voltage Follower, Gain of 1) Ci <100 pF 
Risetime 0.3 Ms 
Overshoot 5.0 % 
Slew Rate Ry 22 kQ 0.5 V/ts 
(Voltage Follower, Gain of 1) 
Transient Response Vin = 20 mV, Co =3.5 pF, RL =2kQ, 
(Voltage Follower, Gain of 10) CL <100 pF 
Risetime 0.2 us 
Overshoot 5.0 % 
Siew Rate Ry 22k2 5.5 V/us 


(Voltage Follower, Gain of 10) 


The following specifications apply for O°C < Ta < +70°C: 


input Offset Voltage Rs <10kQ 7.5 mv 
Input Offset Current . 300 nA 
Input Bias Current 800 nA 
Input Voltage Range +12 +13 Vv 
Common Mode Rejection Ratio Rs <10 kQ 70 90 dB 
Supply Voltage Rejection Ratio Rg <10 kQ 30 150 RVIN 
Large-Signal Voltage Gain Ry, 22kQ, Vout = +10 V 15,000 VIV 
Output Voltage Swing Rz_ 210 kQ £12 +14 Vv 

Ry 22 kQ +10 £13 Vv 
Power Consumption 60 100 mw 


GAIN TEST CIRCUIT 






Vout 
DIGITAL 
VOLTMETER D.C. INPUT 
(+10V) 


TOLERANCE OF ALL UNMARKED 
RESISTORS IS 1% 


Vin X 10° 
2kQ Ayo *-y¥—— 


-15V +15V 
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INPUT BIAS CURRENT - nA 


INPUT OFFSET CURRENT - nA 


{NPUT BIAS CURRENT - nA 


INPUT OFFSET CURRENT ~ nA 


FAIRCHILD LINEAR INTEGRATED CIRCUITS © “A748 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 








TEMPERATURE ~ °C 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 























SUPPLY VOLTAGE - V 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
































TEMPERATURE °C 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



































SUPPLY VOLTAGE - +V 


INPUT RESISTANCE - Ma 


INPUT OFFSET CURRENT - nA 


INPUT RESISTANCE - MQ 


INPUT OFFSET CURRENT - nA 


INPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 




















TEMPERATURE =°C 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 




















60 


TEMPERATURE ~ °C 


INPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 














TEMPERATURE - °C 
INPUT OFFSET CURRENT 


AS A FUNCTION OF 
AMBIENT TEMPERATURE 


















































TEMPERATURE °C 
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TYPICAL PERFORMANCE CURVES (FOR 312 GRADE) 


OUTPUT SHORT-CIRCUIT CURRENT 


SHORT CIRCUIT CURRENT - mA 


POWER CONSUMPTION - mW 


TYPICAL PERFORMANCE CURVES (FOR 393 GRADE) 


AS A FUNCTION OF 
AMBIENT TEMPERATURE 














TEMPERATURE ~ °C 


POWER CONSUMPTION 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 




















TEMPERATURE ~ °C 


OUTPUT SHORT-CIRCUIT CURRENT 


SHORT-CIRCUIT CURRENT - mA 


POWER CONSUMPTION - mW 


AS A FUNCTION OF 
AMBIENT TEMPERATURE 





TEMPERATURE °C 


POWER CONSUMPTION 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 





























TEMPERATURE °C 





VOLTAGE GAIN - dB 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA748 


TYPICAL PERFORMANCE CURVES (FOR 312 AND 393 GRADES) 


OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


























8 12 
SUPPLY VOLTAGE -:V _ 


POWER CONSUMPTION 
AS A FUNCTION OF 
SUPPLY VOLTAGE 














POWER CONSUMPTION - mW 














10 
SUPPLY VOLTAGE -+V 


FREQUENCY CHARACTERISTICS 


RELATIVE VALUE 


MEAN SQUARE VOLTAGE = V/Hz 


AS A FUNCTION OF 
SUPPLY VOLTAGE 























SUPPLY VOLTAGE - 4 V 


INPUT NOISE VOLTAGE 
AS A FUNCTION OF 
FREQUENCY 
ig 
rH 


Ton 
HH Cr Ct 
igaiimesin 
i I 

aul eae i 
4 a a 

NY | | 
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. = si 







































































FREQUENCY + Hz 


PEAK-TO-PEAK OUTPUT SWING - V 


PEAK-TO-PEAK OUTPUT SWING - V 


RELATIVE VALUE 


MEAN SQUARE NOISE CURRENT - whiz 


(unless otherwise specified) 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE - 























10 1b 
SUPPLY VOLTAGE - + V 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 
































0.5 1.0 2.0 
LOAD RESISTANCE ~ kQ 


312 GRADE 


FREQUENCY CHARACTERISTICS 


AS A FUNCTION OF 
AMBIENT TEMPERATURE 























TEMPERATURE = °C 


INPUT NOISE CURRENT 
AS A FUNCTION OF 
FREQUENCY 


[| 
==ri 
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Ar 
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FREQUENCY - Hz 
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INPUT COMMON MODE 
VOLTAGE RANGE ASA 


FUNCTION OF SUPPLY VOLTAGE 


-+V 


COMMON MODE VOLTAGE RANGE 


POWER DISSIPATION - mW 











10 15 
SUPPLY VOLTAGE - + V 


ABSOLUTE MAXIMUM POWER 
DISSIPATION AS A FUNCTION 
OF AMBIENT TEMPERATURE 





di ee 
PoESHN 





393 GRADE i 




















AMBIENT TEMPERATURE - C 


393 GRADE 


FREQUENCY CHARACTERISTICS 


RELATIVE VALUE 


TOTAL NOISE REFERRED TO INPUT -,.Vrms 


AS A FUNCTION OF 
AMBIENT TEMPERATURE 











TEMPERATURE ~°C 


BROADBAND NOISE FOR 
VARIOUS BANDWIDTHS 
























































SOURCE RESISTANCE -2 





_ FAIRCHILD LINEAR INTEGRATED CIRCUITS « »A748 


TYPICAL PERFORMANCE CURVES (FOR-312 AND 393 GRADES) 


OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
FREQUENCY 


VOLTAGE GAIN - dB 


FREQUENCY ~ Hz 


OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
FREQUENCY FOR VARIOUS 
GA!N/COMPENSATION OPTIONS 





VOLTAGE GAIN - dB 














10k 100k «=IM_—10M 
FREQUENCY - Hz 
INPUT RESISTANCE AND 
INPUT CAPACITANCE AS A 
FUNCTION OF FREQUENCY 




















INPUT RESISTANCE - Q 


















































FREQUENCY ~ Hz 

VOLTAGE FOLLOWER 

TRANSIENT RESPONSE 
(GAIN OF 1) 


OUTPUT - mv 


INPUT CAPACITANCE - pF 


PHASE - DEGREES 


VOLTAGE GAIN - d8 


OUTPUT RESISTANCE -2 


OPEN LOOP PHASE RESPONSE 
AS A FUNCTION OF 
FREQUENCY 


iw 10 10 
FREQUENCY - Hz 


FREQUENCY RESPONSE 
FOR VARIOUS 
CLOSED-LOOP GAINS 


























10k 100k =61M 10M 
FREQUENCY ~ Hz 
OUTPUT RESISTANCE 
AS A FUNCTION OF 
FREQUENCY 










































































FREQUENCY - Hz 


TRANSIENT RESPONSE 
TEST CIRCUIT 


COMPENSATION CAPACITANCE - pF 


~ COMMON MODE REJECTION RATIO - dB 


OUTPUT VOLTAGE - V 


PEAK-TO-PEAK OUTPUT SWING - V 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
FREQUENCY 





BOR eae 
oLLUT TLE HET 


FREQUENCY - Hz 











COMPENSATION CAPACITANCE 
AS A FUNCTION OF 
CLOSED LOOP VOLTAGE GAIN 





NO OVERSHOOT Pil 
. IN (Cys 100pF? Bam 
PT NTN ee 


AN K | 
“Rae 


CLOSED LOOP VOLTAGE GAIN - dB 


COMMON MODE REJECTION 
RATIO AS A FUNCTION OF 
FREQUENCY 


Voc 15V 
T° 25 C 


C_.*30pF 


2s 8 $8 & B SB 


—} 


FREQUENCY - Hz 


VOLTAGE FOLLOWER 
LARGE-SIGNAL 
PULSE RESPONSE 





TIME - ys 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A748 


TYPICAL PERFORMANCE CURVES 
(FOR 312 AND 393 GRADES) 


FEED-FORWARD COMPENSATION 


LARGE SIGNAL FEED—FORWARD 
TRANSIENT RESPONSE 


‘ee EEE EEL 

aie PTET 
ihe Si 
a? 


1.0 2.0 3.0 4.0 5.0 6.0 


w 
o 


OUTPUT SWING - V 


nn 
Ww 





RESPONSE TIME ~ ys 


TYPICAL APPLICATIONS 


CIRCUIT FOR OPERATING THE uA748 
PULSE WIDTH MODULATOR PRACTICAL DIFFERENTIATOR WITHOUT A NEGATIVE SUPPLY 


+15VO Ro O-15V 
7 


NOTES 
1. Rating applies to ambient temperature up to 70°C. Above | 70°C ambient derate linearly at 6.3 mW/ °C for the Metal Can, 8.3 mW/ °C for 
the Ceramic DIP, 5.6 mW/°C for the Mini DIP and 7.1 mw/ °C for the Flatpak package. 


2. For supply voltages less than +15 V, the absolute maximum input voltage | is equal to the supply voltage. 
3 Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C case temperature or +75°C ambient 


temperature. 
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GENERAL DESCRIPTION — The uvA749 consists of two identical high gain operational amplifiers 
constructed on a single silicon chip using the Fairchild Planar* epitaxial process. These three-stage 
amplifiers use class A PNP transistor output stages with uncommitted collectors. This enables a variety 
of loads to be employed for general purpose applications from DC to 10 MHz where two high 
performance operational amplifiers are required. In addition, the outputs may be.’OR’‘ed for use asa 
dual comparator or they may function as diodes in low threshold rectifying circuits such as absolute 


value amplifiers, peak detectors, etc. 


SINGLE OR DUAL SUPPLY OPERATION 

LOW POWER CONSUMPTION 

HIGH GAIN, 25,000 V/V 

LARGE COMMON MODE RANGE, +11 V, —13 V 


NO LATCH-UP 
OUTPUT SHORT CIRCUIT PROTECTED 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
(312 and 393 Grades) 
(393 Grade) 
Internal Power Dissipation (Note 1) 
Metal Can 
Ceramic DIP 
Differential! input Voltage 
Input Voltage (Note 2) 
(312 and 393 Grades) 
(393 Grade) 
Storage Temperature Range 
Operating Temperature Range 
(312 Grade) 
(393 and 394 Grades) 
Lead Temperature (Soldering, 60 seconds) 
Output Short-Circuit Duration, Ta = 25°C (Note 3) 


EQUIVALENT CIRCUIT 





EXCELLENT GAIN STABILITY VS. SUPPLY VOLTAGE 





4 d 
¥— INVERTING 
UGA INPUT 8 


o 
INVERTING 
INPUT A INPUT A 


NON-INVERTING 


Notes on following pages. 


WA749 
DUAL OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


QO 
OUTPUT 
LAG B 


0 
NON-INVERTING 
INPUT B 
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CONNECTION DIAGRAMS 
(TOP VIEWS) 


8 LEAD METAL CAN 


LA! 
ouTeuT a O OQ ourtrut B 
NON-INVERTING ¢h Vas LS Ay NON-INVERTING 
INPUT A i y INPUT 8 
INVERTING a INVERTING 
° SD INPUT B 


INPUT A 





+18 V 
+12 V ; 
Note: Pin 4 connected to case 

500 mW 
650 mW 
~+5V 
ORDER PART NO. U5B7749394 

+15 V 

: *12V 14 LEAD DIP 
—65 Cto +150 C 
—55°C to +125°C 
0°C to +70°C 
300°C 


30 seconds 
OUTPUT A [4 


NON-ANVERTING 


INVERTING i 
INPUT A INPUT B 


INVERTING 
a INPUT B 


ORDER PART NOS: 
U6A7749312 
U6A7749393 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e yuA749 


312 GRADE 


ELECTRICAL CHARACTERISTICS (Vs = #15 V, Ru. = 5 kQ to Pin 7, Ta = 25°C unless otherwise specified) 


PARAMETER 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Large-Signal Voltage Gain 

Positive Output Voltage Swing 

Negative Output Voltage Swing 

Output Resistance 

Common Mode Rejection Ratio 
Positive Supply Voltage Rejection Ratio 
Negative Supply Voltage Rejection Ratio 
Input Voltage Range 

Internal Power Dissipation 

Supply Current 

Broadband Noise Figure 

Turn On Delay (See Fig. 3) 

Turn Off Delay (See Fig. 3) 

Slew Rate (unity gain) (See Figure 2) 
Channel Separation (See Fig. 4) 


The following specifications apply for Vg = +4.0 V, RL =10kQ to Pin7 Ta = 25°C: 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Supply Current 

Internal Power Dissipation 
Large-Signal Voltage Gain 
Positive Output Voltage Swing 
Negative Output Voltage Swing 


The following specifications apply for — 


Large Signal Voltage Gain 
Positive Output Voltage Swing 
Negative Output Voltage Swing 
Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Offset Voltage Drift 


Input Offset Current Drift 


Input Bias Current Drift 
Supply Current 


Internal Power Dissipation 


The following specifications apply for —55°C < 


Input Offset Voltage 
Input Offset Current 
Large-Signal Voltage Gain 


Positive Output Voltage Swing 
Negative Output Voltage Swing 


NOTES 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 8.3 mW/°C for the Ceramic DIP package. 
2. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 


CONDITIONS 
Rs = 200 2 


VouT =110 V 


f = 1.0 kHz 
Rg = 200 &, Vin = 411.5 V to —13.5 V 
Rg = 200 2 
Rg = 200 2 


VouT = 9 

VouT =9 

Rs = 10 kQ2 BW = 10 Hz to 10 kHz 
Open Loop, Vin = +20 mV 

Open Loop, Vin, = +20 mV 

C; = 02 uF, Ry = 33 2,Co =10pF 
Rs =1kQ,f = 10 kHz 


Rg = 200 2 


Vout =9 
VouT =9 
Vout =4+2.0 V 


MIN. 


100 
20,000 
+12 
—14 


70 


—13 


20 ,000 
+2.5 
—3.6 


< Ta <4125°C: Vg = #15 V, RL =5 kQ to Pin 7: 


Vout = £10 V, Ta = +125°C 
Vout =210 V, Ta = —55°C 


Rs = 200 2 
Ta = +125°C 

Ta =-55°C 

Tp = +125°C 

Ta =—55°C 

Rs = 200 2, +25°C < Ta < +125C 
Rs = 200 Es —55°C <Tpa <+25°C 
+25°C < Ta < +125°C 

—55°C< o <+25°C 

—55°C < Ta < +125°C 

Vout =9, Ta =+125°C 

Vout = 9, Ta = —55°C 

Vout =9, Ta = +125°C 

Vout =9,Ta =—-55°C 


Rg = 200 2 


VouT =-¢#2.0 V, Ta = +1 25°C 
VouT =+#2.0 V, Ta =--55°C 


3. Short circuit may be to ground or either supply. 
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6,500 
20,000 
+12 
—14 


Ta < +125°C: Vg = £4 V, RL = 10 kQ to Pin 7: 


5,000 
20,000 
+2.5 
—3.6 


TYP. 


1.0 
50 
0.30 
150 
50,000 
+13 
—15 
5.0 
90 
50 
50 


180 
9.0 
2.5 
0.2 
0.3 
2.0 

140 


1.0 
50 
0.15 
2.5 


20° 


60,000 
+28 
—4.0 


20,000 
30,000 
+13 


-15. 
1.0 


0.05 
0.05 


0.15 © 


0.3 
3.0 
3.0 
0.5 
2.0 
5.0 


1.5 
50 


42.8 
~4.0 


MAX. 


3.0 
400 
0.75 


200 
200 
+11 
220 
10.4 


3.0 
300 
0.75 
48 


36 


6.0 


1.0 
1.5 
0.75 
3.0 


9.7 
13 
200 


300 » 


6.0 
750 


UNITS 


mV 
nA 
uA 
kQ 

V/V 


kQ 
dB 
uV/IV 
uVIV 


mw 
mA 
dB 
us 
US 
V/us 
dB 


mV 
nA 
UA 

mA 

mw 
V/V 


V/V 
VIV 


mV 
LA 
LA 
MA 
LA 
uVPC 


BEVIS 


nA/°Cc 
nA/°C 
nA/°C 
mA 
mA 
mw 
mw 


mV 
nA 
V/V 
V/V 


FAIRCHILD LINEAR INTEGRATED CIRCUITS @ »A749 


PARAMETER 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Large-Signal Voltage Gain 

Positive Output Voltage Swing 

Negative Output Voltage Swing 

Output Resistance 

Common Mode Rejection Ratio 
Positive Supply Voltage Rejection Ratio 
Negative Supply Voltage Rejection Ratio 
Input Voltage Range 

Internal Power Dissipation 

Supply Current 

Broadband Noise Figure 

Turn On Delay (See Fig. 3) } 

Turn Off Delay (See Fig. 3) ) 

Slew Rate (unity gain) (See Figure 2) 
Channel Separation (See Fig. 4) 


The following specifications apply for Vg = $4.0 V, Rr = 10 kQ to Pin 7, Ta = 25°C: 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Supply Current 

Internal Power Dissipation 
Large-Signal Voltage Gain 
Positive Output Voltage Swing 
Negative Output Voltage Swing 


The following specifications apply for O°C < Ta < +70°C: Vs =+15 V, RL =5 kQ to Pin 7: 


Large Signal Voltage Gain 


Positive Output Voltage Swing 
Negative Output Voltage Swing 
input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Offset Voltage Drift 


Input Offset Current Drift 


Input Bias Current Drift 


The following specifications apply for O°C < Ta < +70°C: Vg = #4 V, RL = 10 kQ& to Pin 7: 


Input Offset Voltage 

Input Offset Current 
Large-Signal Voltage Gain 
Large-Signal Voltage Gain 
Positive Output Voltage Swing 
Negative Output Voltage Swing 


393 GRADE 
ELECTRICAL CHARACTERISTICS (Vs = +15 V, RL =5 k& to Pin 7, Ta = 25°C unless otherwise specified) 


CONDITIONS 


Rs = 2002 


VouT =110 V 


f = 1.0 kHz 
Rs = 200 2, Vin = +11.5 V to —13.5 V 
Rs = 200 2 
Rs = 200 2 


Vout =9 

Vout =9 

Rs = 10 kQ, BW = 10 Hz to 10 kHz 
Open Loop, Vij = +20 mV 

Open Loop, Vin = +20 mV 

Cy = .02 uF, Rj = 33 Q, Co = 10 pF 
Rg =1kQ,f = 10 kHz 


Rs = 200 2 


VouT =0 
VouT =9 
Vout =+2.0V 


Vout = £10 V, Ta = +70°C 
VouT = +10 V, Ta =0°C 


Rs = 200 2 


Rg = 200 2, +25°C < Tp 
Rg = 200 2, 0°C 

+25°C < Tp < +70° 

O°C < Ty <+25°C 

0°C <Ta <+70°C 


Rs = 200 2 


Vout =+2.0 V, Ta = 70°C 
VouT =#2.0V,Ta= O0°C 
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MIN. 


50 
15,000 
+12 
—14 


70 


15,000 
+2.5 
—3.6 


8,000 
15,000 
+12 
14 


8,000 
15,000 
+2.5 
—3.6 


TYP. 


1.0 
50 
0.30 
150 
50,000 
+13 
—15 
5.0 
90 
50 
50 


1.0 

50 

0.3 
2.5 

20 
60,000 
42.8 
—4.0 


40,000 
50,000 
+13 
—15 
1.0 
0.05 
0.3 
3.0 

3.0 
0.5 
2.0 

4.0 


1.5 
0.05 





FAIRCHILD LINEAR INTEGRATED CIRCUITS @ “A749 


394 GRADE 


ELECTRICAL CHARACTERISTICS (V, = 26 V, R, = 10 k& to Pin 4. T, = 25°C unless otherwise specified) 


PARAMETER) ~ CONDITIONS MIN. TYP. 


Input Offset Voltage R, < 2002 1.0 
Input Offset Current - 50 
Input Bias Current :. 300 
Input Resistance . 50 150 
Large-Signal Voltage Gain Voyr = £4.0V 10,000 20,000 
Positive Output Voltage Swing +45 +5 
Negative Output Voltage Swing —5.5 —6 
Output Resistance f = 1.0 kHz 10 
Input Voltage Range ; —4 

Common Mode Rejection Ratio Re < 10 kQ 70 90 
Supply Voltage Rejection Ratio Re < 10 kQ 50 
Power Consumption (including load) Vout = 0 24 36 
Supply Current (including load) Voyr = 9 2.0 3.0 
Turn On Delay (See Figure 1) Open Loop, Vy = +20 mV, R, = 5 kQ 0.2 
Turn Off Delay (See Figure 1) Open Loop, Vy = #20 mV, R, = 5 kQ 0.3 
Channel Separation (See Figure 3) R, < 10 kQ, f = 10 kHz 


OFFSET NULL FREQUENCY RESPONSE CHANNEL SEPARATION 
NETWORK TEST CIRCUIT TEST CIRCUIT 


YOA 
SEPARATION = Goo "* 709 


PULSE RESPONSE 
WAVEFORMS 


+20 mV 


-20 mv t 
ton -| hs 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. e A749 


TYPICAL PERFORMANCE CURVES 


INPUT NOISE VOLTAGE INPUT NOISE CURRENT ABSOLUTE MAXIMUM POWER 
AS A FUNCTION. AS A FUNCTION DISSIPATION AS A FUNCTION 
OF FREQUENCY OF FREQUENCY OF TEMPERATURE 


PL TT TT dts y PA ET es 


= 
ia oe REG Ge Tas ie e 


nv/VHz 
LA 
/ | TT 


At 


At 
4y 
TH 

















R.M.S. NOISE VOLTAGE — pA / VHz 
a 
. 
eS 
4 





R.M.S. NOISE VOLTAGE — 





MAXIMUM POWER DISSIPATION — mW 


























100 10k 


FREQUENCY - Hz FREQUENCY — Hz AMBIENT TEMPERATURE — °C 


OPEN LOOP 180° PHASE SHIFT COMMON MODE RANGE TYPICAL OUTPUT VOLTAGE 
FREQUENCY AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE 


Ta = 25°C (7 
Ta = 28°C RETO PIN? 


ma 
| | LA 


TT La 
—_ 
poaease 
or = 
TS 
coe. Pleeeeee 


SUPPLY VOLTAGE — V SUPPLY VOLTAGE — +V SUPPLY VOLTAGE — #V 


a 
iat 





Va 





FREQUENCY FOR 180° PHASE SHIFT — MH 
COMMON MODE VOLTAGE RANGE — V 
PEAK-TO-PEAK OUTPUT VOLTAGE — V 











OPEN LOOP VOLTAGE GAIN TOTAL SUPPLY CURRENT TOTAL POWER DISSIPATION 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
LOAD RESISTANCE SUPPLY VOLTAGE SUPPLY VOLTAGE AND LOAD 


your = 05 7 Po tare [| 
f ote “ Fa ei Z| 7 oS" VouT=0 
o . 7 r 
ae eo 
RLTOPIN7 4 
ae yal 


= 





OPEN LOOP VOLTAGE GAIN — kV/V 
TOTAL SUPPLY CURRENT — mA 
POWER DISSIPATION — mW 








LOAD RESISTANCE - k2 SUPPLY VOLTAGE ~ *V SUPPLY VOLTAGE - #V 


OPEN LOOP VOLTAGE GAIN OPEN LOOP GAIN INPUT OFFSET CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AND BIAS CURRENT AS 
SUPPLY VOLTAGE TEMPERATURE FUNCTIONS OF TEMPERATURE 


Vv 5V 
Shave) dea TTT Tea 
{4} ft JE 
Re 7S PIN 7 aeraae fale pale} 
Yor 


OPEN LOOP VOLTAGE GAIN — kV/V 
OPEN LOOP VOLTAGE GAIN — kV/V 
CURRENT — pA 





SUPPLY VOLTAGE — + TEMPERATURE — °C TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ yA749 


TYPICAL PERFORMANCE CURVES 


CLOSED LOOP GAIN OPEN LOOP FREQUENCY OUTPUT CAPABILITY ASA 
AS A FUNCTION OF RESPONSE USING RECOMMENDED FUNCTION OF FREQUENCY 
FREQUENCY COMPENSATION NETWORKS AND COMPENSATION 


Ta ST TI 
C1 = 300 pF, Ri = 470.2 Tas 25 c BVORSIR SUR SBA PN ||| aes ae aeemaeae H iS: i 
SUE TTT eave PIN RES i = 
TET TT CN NIN 

C1 = 0.001 uF, Rt = 1502 UP t 

TN\I N 
CTA TTT TIN 
WV 

[fel dbeelmesvol U1 NWI | 
CET TTT ANN | 
Let HNN CCCI Te 


ae CONTI 
-10 


100 1k 10k 100 k 1M 10M 10k 100k : 10k 10M 
FREQUENCY — Hz FREQUENCY Hz FREQUENCY -— Hz 


CHANNEL SEPARATION CHANGE OF A.C. 
OPEN LOOP PHASE SHIFT AS A FUNCTION OF CHARACTERISTICS 
WITHOUT COMPENSATION FREQUENCY WITH TEMPERATURE 


= 
LY KZ 
14 





100 KQ SOURCE 
C1 = 300 pF, Ry = 
C1 = 1000 pF, R41 = 
C1 = 0.01 pF, Ry = 332 oi 
C1=0.1 nF, R1= 4.724] 


























La 
7 iN 


se 











Yt AA TA 


TOA 
Ee a a STW AGT 


ian iN 


CLOSED-LOOP VOLTAGE GAIN — dB 
OPEN LOOP VOLTAGE GAIN — dB 
neta aaa 
| TAWAL TX 
Sarirae 


> 40 dB, Cy= = 0.001 uF, = 
= 20 dB, Cy = 0.01 uF, R1=3: 
=0dB,C1=O.1 nF, R1=472 








MAXIMUM PEAK—TO--PEAK OUTPUT VOLTAGE 














y 
ani 
Ease 
p21 























PHASE SHIFT — DEGREES 
CHANNEL SEPARATION — dB 
RELATIVE VALUE 














































































































FREQUENCY — Hz FREQUENCY - Hz TEMPERATURE - C 


APPLICATION 


VOLTAGE TO FREQUENCY CONVERTER 


RAMP 
GENERATOR 
OUTPUT 


0 
VOLTS 
(PIN 1) 7 


VouT 
(COMPARATOR 
INPUT) 


0 
VOLTS 
-4 


(PIN 9} 
WAVESHAPES 


Ry Cy x 4R* Cy 


t=t to = 
qh ae d VIN 15 


ee a 


RAMP GENERATOR COMPARATOR OUTPUT/RESET 


R* =Rpini+Rg+RceE Az + Rg output stage. 
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wA754 


TV/FM SOUND SYSTEM 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The #A754 monolithic TV/FM Sound System consists of a four-stage 
limiting IF amplifier, doubly-balanced Quadrature FM Detector and a high output audio driver stage 
constructed on a single silicon chip using the Fairchild Planar* Epitaxial Process. Excellent sensitivity, 
high AM rejection and an internally regulated power supply coupled with low external component 
requirement make the “A754 suitable for a wide variety of applications including TV sound channels, 
line operated and automobile FM radios and mobile communications equipment. Other applications 
include analog multipliers, phase-locked loops, and synchronous detectors. 


70 UV SENSITIVITY 

50 dB AM REJECTION 

INTERNALLY REGULATED SUPPLY 
SINGLE COIL QUADRATURE DETECTOR 
3 VRMS AUDIO OUTPUT 

LOW EXTERNAL COMPONENT COUNT 


ABSOLUTE MAX!IMUM RATINGS 
Voltage at any terminal must not exceed VSUPPLY 


Supply Current 

Input Voltage (Note 1) 

internal Power Dissipation (Note 2) 
Metal Can 
Ceramic DIP 

Operating Temperature Range 

Storage Temperature Range 
TO-100 and Ceramic DIP 

Lead Temperature 


TO-100 and Ceramic DIP (Soldering, 60 seconds) . 


Audio Output Short Circuit Duration 


BLOCK DIAGRAM 


DETECTOR oe. 


Raa 
avout Aton LATOR 


QUAD BIAS © 


HIGH INPUT O _ 
_ 


LOW INPUT O 


AUDIO 
OUTPUT 


Notes on following page. 


40 mA 
+5 Volts 


500 mw 
670 mW 
0°C to +70°C 


—65°C to +150°C 


+300°C 
60 Seconds 


CONNECTION DIAGRAMS 
(TOP VIEW) 


tf OUTPUT 


Low INPUT [-] 7 8 [J | F. output 
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PHYSICAL DIMENSIONS 
In accordance with 
JEDEC (TO-100) Outline 


1OLEADS .7 


28 om (ML _ 2% 


INSULATING STANDOFF- 
045 SHAPE MAY VARY 


‘029 


NOTES 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 grams 


ORDER PART NO. U5E7754394 


14 LEAD CERAMIC DIP 








“188 10 | + 937 20 |} 09 

5 

oa bh 037 -| Lg 016 “1 065, 
ve STANDOFF 


NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch 
diameter lead 

Leads are tin-plated kovar 

Package weight is 2.0 grams 


ORDER PART NO. U6A7754394 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ A754 




































ELECTRICAL CHARACTERISTICS if = 25°C, It = 35 mA, unless otherwise specified) 


PARAMETERS CONDITIONS TEST CIRCUIT 
Static Characteristics 








Voltage at SUPPLY terminal 1 11.8 13 13.5 Volts 
Supply Current Vsupply = 9.0 V 1 11.8 23 28 mA 

Voltage at LOW INPUT terminal 1 1.2 1.4 1.8 Volts 
Voltage at QUAD BIAS terminal 1 2.5 2.8 3.5 Volts 
Voltage at |.F. OUTPUT terminal 1 0.7 Volts 
Voltage at AUDIO INPUT terminal 1 1.2 1.5 1.7 Volts 
Voltage at AUDIO OUTPUT terminal 1 4.8 5.7 7.5 Volts 
Internal Power Dissipation 1 400 450 480 mw 

Voltage at DETECTOR OUTPUT terminal 1 5.8 8.0 9.5 Volts 
Short-circuit Current at AUDIO OUTPUT 1 35 45 mA 


terminal 
Dynamic Characteristics of IF Amplifier & Detector at 4.5 MHz (FM = £25 kHz at 400. Hz, Vin = 10 mV) 


Input Voltage for —3 dB Limiting 2 70 200 WV . 
1F Amplifier Voltage Gain 2 65 72 dB 
A.M. Rejection AM = 30% at 1 kHz 2 40 50 dB 
Recovered Audio Voltage at 2 250 450 mV 
Detector Output 
Total Harmonic Distortion 2 1.0 2.0 % 
Detector Output Resistance 8.0 kQ 
Quad. Input Resistance 90 kQ 
Quad. Input Capacitance 7.0 pF 
iF Amplifier Input Resistance 10 kQ 
IF Amplifier Input Capacitance 4.0 pF 
1F Output Voltage 2 0.4 0.6 Vp-p 
IF Output Resistance 125 Q 
IF Output Capacitance 7.0 pF 
Dynamic Characteristics of IF Amplifier & Detector at 10.7 MHz (FM = 75 kHz at 400 Hz, Vin = 10 mV) 
Input Voltage for —3 dB Limiting 2 ‘ 200 300 UV 
IF Amplifier Voltage Gain 2 55 62 dB 
A.M. Rejection AM = 30% at 1 kHz 2 35 45 dB 
Recovered Audio Voltage at 2 200 300 mV 
Detector Output 
Total Harmonic Distortion 2 0.5 2.0 % 
Detector Output Resistance 8.0 kQ 
Quad. Input Resistance 100 kKQ, 
Quad. Input Capacitance 7.0 pF 
IF Amplifier Input Resistance 10 kQ 
IF Amplifier Input Capacitance 4.0 pF 
1F Output Voltage 2 0.4 0.6 Vp-p 
iF Output Resistance 150 Q 
IF Output Capacitance 7.0 pF 
Dynamic Characteristics of Audio Section (f = 1 kHz, R, = 50 Q) 
Open Loop Voltage Gain 3 12.5 16 V/V 
Input Resistance 0.1 1.0 kQ 
Output Resistance 30 Q 
Maximum Output Voltage THD = 5%, R, = 2.4 kQ. 3 2.5 3.0 Vrms 
Total Harmonic Distortion Vout = 2 Vrms, Ry = 2.4kQ 3 0.8 3.0 % 


NOTES 
1. Voltage applied from High Input to Low Input. 
2. Rating applies to ambient temperatures up to 70°C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A754 


TYPICAL PERFORMANCE CURVES 


RECOVERED AUDIO AND SUPPLY CURRENT AS A 
AM REJECTION AS A FUNCTION FUNCTION OF 
OF INPUT LEVEL SUPPLY VOLTAGE 


2 i eee a 
ttt 














supply *30mA Ty = 25°C 
f° 4.5MHz FM *.t 25kHz at 400 Hz 
AM = 30% at 1 kHz 


| 
HILT TTI RECOVERED AUDIO 
UAT UI TAIT Eg 
-10 f| 
1 


Ou 100 y 1.0m 10m 100m 1.0 
INFUT SIGNAL LEVEL ~ r.m.s. VOLTS 


RECOVERED AUDIO AND AM REJECTION - dB 
SUPPLY CURRENT - mA 


























SUPPLY VOLTAGE - V 


TEST CIRCUITS 


TEST CIRCUIT 1 TEST CIRCUIT 2 TEST CIRCUIT 3 
STATIC CHARACTERISTICS DYNAMIC CHARACTERISTICS AUDIO AMPLIFIER 


OF IF AMPLIFIER & DYNAMIC CHARACTERISTICS 
QUADRATURE DETECTOR 


390 2 SUPPLY 
O 


WAVE 
. . ANALYZER 
SUPPLY H.P. 302A 


R 
EQUIVALENT 


AUDIO 
OSCILLATOR 
H.P, 202C 
OR 
EQUIVALENT 
R.F. VIVA 
BOONTON 


9iCA OR 
EQUIVALENT 


DISTORTION 
ANALYZER 
FREQUENCY H.P, 333A 
FM. CONVERTOR & R 
GENERATOR fae EER OSCILLATOR EQUIVALENT 


BOONTON IDULATOR 
202H NEASURENENTS EQUIVALENT 


NOTE: For values of Quadrature Components — see Table 1 below 


EQUIVALENT CIRCUIT TABLE 1 
VALUE OF QUADRATURE 
COMPONENTS 


QUAD BIAS LF. OUT QUAD INPUT + DETECTOR OUTPUT AUDIO INPUT 
O10 Os On O1 


TABLE | 


a 4.5MHz 10.7 MH 
GROUN ; a fs Zz ‘ Zz 
. mmr | 200.2 


+ 25 kHz 75 kHz 
L104 pH 3.1 aH 
inure C 120pF 68 pF 
Q, 40 40 


He | : a 30 15 


5 
4pF SEE NOTE] 


= ao l L Separation 300 kHz 


3 
INPUT LOW O7 ’ AUDIO OUTPUT 


























NOTES: 


(1) C, is a reverse-biased E-B Junction Capacitor. 
(2) Pin numbers shown for Dual !n-Line Package. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS «© » A754 
TYPICAL APPLICATION 


1.F. AMPLIFIER-DETECTOR 2W CLASS A OUTPUT STAGE 


|.F. OUTPUT 
pee 





+120 V 


DETECTOR 


2N3739 eC) TYPICAL PERFORMANCE 


|; LC neu Ky OF 2W CIRCUIT 
G [4 agen 
= Deviation for 100% FM +25 kHz | +75 kHz 
519 bw ——4 AM Rejection at 1 mV 
Limiting sensitivity 
Recovered Audio at 

Detector Output 


|.F. INPUT PRINTED CIRCUIT BOARD T.H.D. at Detector Output 
Deviation for 2W output 





680 kQ 





5.6 kQ 





! 
I 
l 
' 
j 
| 
! 
l 
i 
| 
| 
l 
1 
! 
I 
| 
| 
I 
j 
| 
! 
i 
! 
I 
I 
t 
i 
| 
! 
4 
| 
| 
1 
! 








NOTES: 
(1) Circuitry on printed circuit board shown inside dotted lines. 
4¢(2) Unused pins should be grounded for shielding. 


SUGGESTED CIRCUIT LAYOUT 


DETECTOR OUTPUT 
1.F, OUTPUT 


GROUND 


S 


TOP OF V.C. 


WIPER OF V.C. 


AUDIO OUTPUT 8a pen ghana het LF. INPUT 


COPPER SIDE COMPONENT SIDE 
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wA757 
GAIN CONTROLLED IF AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A757 is a high performance, gain-controlled IF amplifier 
constructed on a silicon chip using the Fairchild Planar* epitaxial process. The amplifier contains two 
sections which may be operated independently, or in cascade, from audio frequencies to 25 MHz. The 
KA757 is intended primarily as a gain-controlled, intermediate-frequency amplifier in AM and FM 
communications receivers. It also has excellent performance when operated in FM receivers as a 
limiting-amplifier. 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-116) outline 





70 dB GAIN AT 10.7 MHz 

70 dB AGC RANGE AT 10.7 MHz 

300 mV SIGNAL HANDLING CAPABILITY AT INPUT 
CONSTANT INPUT AND OUTPUT IMPEDANCE WITH AGC 


STABLE GAIN WITH SUPPLY VOLTAGE AND TEMPERATURE AT ALL LEVELS OF GAIN . q Tons 
REDUCTION. MAX, ah 








Seating 
Plane 


ou 


20 _| [LI 095 | a 
O16 065 NOM. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +15 V 
Voltage at any Output Terminal +24 V 
Voltage at either AGC Terminal (Note 1) +12 V HiNensioned inehes 
Differential Voltage at either Input +5 V Leads are intended for insertion in hole 
(Pins 1 and 14, Pins 2 and 10) rows on -300” centers | 
internal Power Dissipation (Note 2) 670 mw_ | They are purposely shipped with “‘positive 
misalignment to facilitate insertion 
Storage Temperature Range bs . Board-drilling dimensions should equal your 
Ceramic DIP —65 C to +150 C practice for .020 inch diameter lead 
Operating Temperature Range Leads are tin-plated kovar 
Military (312 grade) —55°C to +125°C Package weight is 2.0 grams 
Commercial (393 grade) 0°C to +70°C 
Lead Temperature 
Ceramic DIP (Soldering 60 seconds) 300°C ORDER PART NOS: U6A7757312 


U6A7757393 





EQUIVALENT CIRCUIT ae | 
ournurt ve aeurs PO i CONNECTION DIAGRAM 
ae 


(TOP VIEW) 
cia : 


INPUT 1 (+) (-—}4NPUT 1 
DECOUPLE DECOUPLE 
DECOUPLE AGC 1 OUTPUT 1 
' AGC 2 vet 
GND INPUT 2 


DECOUPLE SHIELD 


OUTPUT 2 {—) (+) OUTPUT 2 





Notes on following pages. *Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 


PARAMETERS 


Supply Current 

Internal Power Dissipation 

Voltage Gain at no Gain Reduction 
Voltage Gain at Partial Gain Reduction 
Voltage Gain at Full Gain Reduction 
Current into either AGC Terminal 

Gain Reduction Sensitivity 


Input Voltage for —3 dB Limiting at Output 
Intermodulation Products 


SECTION 1 
Input Resistance at either Input Terminal 
Input Capacitance at either Input Terminal 
Output Resistance 
Output Capacitance 
Forward Transadmittance 
Jo 
Peak-to-Peak Output Current 
Output Saturation Voltage 
Noise Figure 
Noise Figure 
Interfering Signal Voltage at Input 


for 1.0% Cross Modulation 


SECTION 2 


Input Resistance 

Input Capacitance 

Output Resistance at either Output Terminal 
Output Capacitance at either Output Terminal 
Forward Transadmittance 


Quiescent Output Current at either Output Terminal 
Peak-to-Peak Current at either Output Terminal 


Output Saturation Voltage at either 
Output Terminal 
Power Supply Sensitivity 


Tp = +25°C, 312 GRADE 
ELECTRICAL CHARACTERISTICS (V+ = +12 V, unless otherwise specified) 


CONDITIONS 


VAGC 1,2 = +0.8V 

VAGC 1,2 = +3.0 V 

VAGC 1,2 = t0.8V 
VAGC 1,2 = +3.0 V 

VAGC 1,2 = +0.8V, f = 500 kHz 
VAGC 1,2 = +0.8 V, f = 10.7 MHz 
VAGC 1,2 = +1.7 V, f = 500 kHz 
VAGC 1,2 = +1.7 V, f = 10.7 MHz 
VAGC 1,2 = +3.0 V, f = 500 kHz 
VAGC 1,2 = +3.0 V, f = 10.7 MHz 
VAGC 1,2 = +3.0-V 

VaGC 1,2 = +1.7 V, f = 500 kHz 
VAGC 1,2 = +0.8 V, f = 500 kHz 
Two-tone signal 

fy = 500 kHz, e7 = 100 mV 

f2 = 510 kHz, e2 = 100 mV 

IOUT = 1 MA p-p 


VAGC 1 = 1+0.8 V, f = 10.7 MHz 
Vacc 1 = +3.0 V, f = 10.7 MHz 
VAGC 1=+90.8 V, f = 10.7 MHz 
VAGC 1 = +3.0 V,f = 10.7 MHz © 
VaGc 1 = 10.8 V, f = 10.7 MHz 
VaGc 1 = +3.0 V, f = 10.7 MHz 
VaGcc 1=1t0.8V, f = 10.7 MHz 
VaAGC 1=+3.0 V,f = 10.7 MHz 
VaGc 1 = +0.8 V, f = 500 kHz 
VAGC 1 = +9.8 V, f = 10.7 MHz 
VAGC 1 = +3.0 V, f = 500 kHz 
Output in full limiting 

lout = 0.1 MA, Vacc 1 = +3.0 V 
Rs = 1.0 kQ, f = 10.7 MHz 

Rs = 1.0 kQ, f = 500 kHz 

Carrier signal, f¢ = 500 kHz 
Interfering signal, fj = 510 kHz 
lout = 0.5 mA p-p, Vacc 1 =+0.8V 


VAGC 2 = +0.8V, f = 10.7 MHz 
VAGC 2 = +3.0 V, f = 10.7 MHz 
VAGC 2 =+0.8 V, f = 10.7 MHz 
VAGC 2 = +3.0 V, f = 10.7 MHz 
VAGC 2 = +0.8 V, f = 10.7 MHz 
VAGC 2 = +3.0 V, f = 10.7 MHz 
VAGC 2 = +0.8V, f = 10.7 MHz 
VAGC 2 = +3.0 V, f = 10.7 MHz- 
VAGC 2 = +0.8V, f = 500 kHz 
VAGC 2 = +0.8V, f = 10.7 MHz 
VAGC 2=1+3.0V 
VAGC 2 = +3.0 V, f = 500 kHz 
Output in full limiting 

loUT = 1.0 mA, VAGc 2 = +3.0 V 


Vs=12Vto 15 V 

0 dB Gain Reduction 
30 dB Gain Reduction 
60 dB Gain Reduction 
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° “wA757 


TEST 
CIRCUIT 


1 


NNN FY NNNN N DN 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A757 


ELECTRICAL CHARACTERISTICS (V+ = +12 V, unless otherwise specified) 


PARAMETERS 


Supply Current 
Internal Power Dissipation 
Voltage Gain at no Gain Reduction 


Voltage Gain at Partial Gain Reduction 
Voltage Gain at Full Gain Reduction 


Current into either AGC Terminal 


SECTION 1 


Peak-to-Peak Output Current 
Output Saturation Voltage 


SECTION 2 
Quiescent Output Current at either Output Terminal 


Peak-to-Peak Current at either Output Terminal! 


Output Saturation Voltage at either 
Output Terminal 


Ta = +125°C, 312 GRADE 


CONDITIONS 


VAGC 1,2 = +0.8 V 

VAGC 1,2 = +3.0 V 

VAGC 1,2 = +0.8 V 

VAGC 1,2 = +3.0 V 

VAGC 1,2 = 10.8 V, f = 500 kHz 
VAGC 1.2 = +08 V, f = 10.7 MHz 
VAGC 1,2 = +1.7 V, f = 500 kHz 
VAGC 1,2 = +3.0 V, f = 500 kHz 
VAGC 1,2 = +3.0 V, f = 10.7 MHz 
VAGC 1,2 = +3.0 V 


VAGC 1 = 13.0 V, f = 500 kHz 
Output in full limiting 
louUT = 0.1 mA, VaGcc 1 = +3.0 V 


VAGC 2= +3.0 V 

VAGC 2 = +3.0 V, f = 500 kHz 
Output in full limiting 

lout = 1.0mMA, Vacc 2 =+3.0 V 


Ta = —55°C, 312 GRADE 


ELECTRICAL CHARACTERISTICS (V*t = +12 V, unless otherwise specified) 


PARAMETERS 


Supply Current 
Internal Power Dissipation 
Voltage Gain at no Gain Reduction 


Voltage Gain at Partial Gain Reduction 
Voltage Gain at Full Gain Reduction 


Current into either AGC Terminal 


SECTION 1 


Peak-to-Peak Output Current 
Output Saturation Voltage 


SECTION 2 
Quiescent Output Current at either Output Terminal 


Peak-to-Peak Current at either Output Terminal 


Output Saturation Voltage at either 
Output Terminal 


CONDITIONS 


VAGC 1,2 =t0.8V 

VAGC 1,2 = +3.0 V 

VAGC 1,2 = +0.8V 

VAGC 1,2 = +3.0 V 

VAGC 1,2 = +0.8 V, f = 500 kHz 
"VaGc 1,2 = +0.8V, f = 10.7 MHz 

VaGc 1.2 = +1.7 V, f = 500 kHz 

VAGC 1,2 = +3.0 V, f = 500 kHz 

VAGC 1,2 = 3.0 V, f = 10.7 MHz 

VAGC 1,2 = +3.0 V 


VAGC 1 = +3.0 V, f = 500 kHz 
Output in full limiting 
louT = 0.1 MA, VaGcc 1 = +3.0 V 


VAGC 2 =+3.0 V 

VAGC 2 = +3.0 V, f = 500 kHz 
Output in full limiting 

louT = 1.0MA, Vacc 2 = +3.0 V 
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TEST 
CIRCUIT 


TEST 
CIRCUIT 


TYP. MAX. 


14 
17 
170 
200 
71 
62 
35 
2.0 
—1.0 
15 


17 
20 
210 
240 





FAIRCHILD LINEAR INTEGRATED CIRCUITS © »A757 


393 GRADE 


ELECTRICAL CHARACTERISTICS (V* = +12 V, Ty = +25°C, unless otherwise specified) 


PARAMETERS 


Supply Current 


Internal Power Dissipation 


Voltage Gain at no Gain Reduction 


Voltage Gain at Partial Gain Reduction 


Voltage Gain at Full Gain Reduction 
Current into either AGC Terminal 
Gain Reduction Sensitivity 


Input Voltage for —3 dB Limiting at Output 
Intermodulation Products 


SECTION 1 


Input Resistance at either Input Terminal 
Input Capacitance at either Input Terminal 
Output Resistance 

Output Capacitance 

Forward Transadmittance 

Peak-to-Peak Output Current 

Output Saturation Voltage 

Noise Figure 

Noise Figure 

Interfering Signal Voltage~at Input 


for 1.0% Cross Modulation 


SECTION 2 


Input Resistance 


Input Capacitance 


Output Resistance at either Output Terminal 


Output Capacitance at either Output Terminal 


Forward Transadmittance 


Quiescent Output Current at either Output Terminal 
Peak-to-Peak Current at either Output Terminal 


Output Saturation Voltage at either 
Output Terminal 
Power Supply Sensitivity 


CONDITIONS 


VAGC 1,2=+1.0V 
VAGC 1,2 = +3.0 V 

VAGC 1,2 = +1.0V 

VAGC 1,2 = +3.0 V 

VAGC 1,2 = +1.0 V, f = 500 kHz 

VAGC 1,2 = +1.0 V, f = 10.7 MHz 
VAGC 1,2 = +1.7 V, f = 500 kHz 

VAGC 1,2 = +1.7 V, f = 10.7 MHz 
VAGC 1,2 = +3.0 V, f = 500 kHz 

VAGC 1,2 = +3.0 V, f = 10.7 MHz 
VAGC 1,2 = +3.0 V . 
VAGC 1,2 = +1.7 V, f = 500 kHz 

VaGC 1,2 = 11.0 V, f = 500 kHz 

Two-tone signal 

f4-= 500 kHz, e7 = 100 mV 

fo = 510 kHz, e7 = 100 mV 

louT = 1 MA p-p 


VaGC 1 = +1.0 V,f = 10.7 MHz 
VAGC 1 = +3.0 V,f = 10.7 MHz 
VAGC 1 = +1.0 V, f = 10.7 MHz 
VAGC 1 = +3.0 V, f = 10.7 MHz 
VAGC 1 = +1.0 V, f = 10.7 MHz 
VAGC 1 = +3.0 V, f = 10.7 MHz 
VaGc 1 = 11.0 V, f = 10.7 MHz 
VAGC 1 = +3.0 V, f = 10.7 MHz 
VAGC 1 = +1.0 V, f = 500 kHz 
VAGC 1 = +1.0 V,f = 10.7 MHz 
VAGC 1 = +3.0 V, f = 500 kHz 
Output in full limiting 

loUT = 0.1 mA, Vacc 1 = +3.0 V 
Rs = 1.0 kQ, f = 10.7 MHz 

Rs = 1.0 kQ, f = 500 kHz 

Carrier signal, f- = 500 kHz 
interfering signal, fj = 510 kHz 
louT = 9.5 mA p-p, Vacc 1 = +1.0V 


VAGC 2 =+1.0 V, f = 10.7 MHz 
VAGC 2 = +3.0 V, f = 10.7 MHz 
VAGC 2 =+1.0 V, f = 10.7 MHz 
VAGC 2 = +3.0 V, f = 10.7 MHz 
VAGC 2 = +1.0 V, f = 10.7 MHz 
VAGC 2 = 3.0 V, f = 10.7 MHz 
VAGC 2 = +1.0 V, f = 10.7 MHz 
VAGC 2 = +3.0 V, f = 10.7 MHz 
VaGc 2 = +1.0 V, f = 500 kHz 
VAGC 2 = +1.0 V, f = 10.7 MHz 
VAGC 2=+3.0V 

VAGC 2 = +3.0 V, f = 500 kHz 
Output in full limiting 

lout = 1.0mMA, Vacc 2 =+3.0 V 


Vs =12Vt0 15 V 

0 dB Gain Reduction 
30 dB Gain Reduction | 
60 dB Gain Reduction 
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TEST 
CIRCUIT 


NON NM |W YN NON N DN 


MIN. 





RELATIVE TRANSADMITTANCE PRODUCT - dB 


VOLTAGE GAIN - dB 


FAIRCHILD LINEAR INTEGRATED CIRCUITS © »A757 


PRODUCT OF SECTIONS 1 AND 2 
FORWARD TRANSADMITTANCE 
AS A FUNCTION OF FREQUENCY 


0. dB REFERENCE = 6.2 X 10°? mho* 
0dB GAIN REDUCTION 


ea We keeled 
\ 
20 dB GAIN REDUCTION \ 
TLE TWN 
| NC 
40 dB GAIN REDUCTION \ 
Ais Se 
Ty ° 25°C ptt} 
emlll | TN | 
5.0 10 20 50 100 
FREQUENCY - MHz 





























SECTION 1 AND 2 


RELATIVE TRANSADMITTANCE - dB 


FORWARD TRANSADMITTANCE 
AS A FUNCTION OF FREQUENCY 


0dB REFERENCE = 14 mmho 


SECTION 1 





0.dB GAIN REDUCTION 














INPUT RESISTANCE AND 
CAPACITANCE AS A FUNCTION 
OF GAIN REDUCTION 


INPUT RESISTANCE ~ OHMS 


|| | TPN 
a 


4.0 


INPUT CAPACITANCE - pF 








Lt] 10 
GAIN REDUCTION - dB 


VOLTAGE GAIN AS A FUNCTION 
OF TEMPERATURE 


le a ese iant = 
(ERS DE ees a 










[|| 108 GAIN REDUCTION @ 25°C i 
Pe I ae eae ees ce meee 
(Reese ee 

| | | 304B GAIN REDUCTION @ 25°C 
ry) ERA a a ee a 
30 
Fo 





pe @ dB GAIN REDUCTION @ 25°C 


0 
o fb 60 0H © © © 0 8 
TEMPERATURE - °C 


GAIN REDUCTION - dB 




















5.0 10 20 50 
FREQUENCY - MHz 


TYPICAL PERFORMANCE CURVES 


SECTION 2 


FORWARD TRANSADMITTANCE 
AS A FUNCTION OF FREQUENCY 


0 «8 [REFERENCE = 44 mmho 
0dB GAIN REDUCTION 


=< 4 
108 GAIN REDUCTION | \ 
a 
20 dB GAIN REDUCTION minal 


30 dB GAIN 


RELATIVE TRANSADMITTANCE - 6B 

















SECTION 2 


OUTPUT RESISTANCE AND 
CAPACITANCE AS A FUNCTION 


OUTPUT RESISTANCE - OHMS 


GAIN REDUCTION ASA 
“FUNCTION OF > 
GAIN CONTROL VOLTAGE 














POWER SUPPLY CURRENT 
AS A FUNCTION OF 


SUPPLY VOLTAGE 


SUPPLY CURRENT - mA 


POWER SUPPLY VOLTAGE - VOLTS 








1.0 


15 2.0 25 
Vage ~ VOLTS 


3.0 3.5 4.0 


TWO TONE IM DISTORTION 
PRODUCTS AS A FUNCTION OF 





OF GAIN REDUCTION 





OUTPUT CAPACITANCE - pF 











3 50 
GAIN REDUCTION - 4B 


SIGNAL TO NOISE RATIO 
IMPROVEMENT AND NOISE 
FIGURE AS A FUNCTION OF 

GAIN REDUCTION 























NOISE FIGURE OR SIGNAL TO NOISE IMPROVEMENT - dB 








~ GAIN REDUCTION - dB 


INPUT SIGNAL LEVEL 

















1M PRODUCT LEVEL RELATIVE TO OUTPUT SIGNAL 


160 




















INPUT LEVEL - mv 





FAIRCHILD LINEAR INTEGRATED CIRCUITS © »A757 


TEST CIRCUIT 1 


TEST CIRCUIT 2 


TOP VIEW 


OUTPUT 


NOTE 

For 10.7 MHz measurements, interstage 
Capacitance and Section 2 output 
capacitance are tuned out. 

Pin 9 should be connected to GND 


NOTES 


1. For supply voltages less than +12 V, the absolute maximum voltage at either AGC terminal is equal to the supply voltage. 
2. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 8.3 mW/ "Cc. 
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| - pA760 
HIGH SPEED DIFFERENTIAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A760 is a differential voltage comparator offering considerable 
speed improvement over the uA710 family and operation from symmetric supplies of from +4.5 volts 
to +6.5 volts. Complementary outputs are TTL compatible with a minimum sink capability of two CONNECTION DIAGRAM 


gate loads. 8 LEAD METAL CAN 


(TOP VIEW) 


GUARANTEED HIGH SPEED 

GUARANTEED DELAY MATCHING ON BOTH OUTPUTS 
COMPLEMENTARY TTL COMPATIBLE OUTPUTS 

HIGH SENSITIVITY 

USES STANDARD SUPPLY VOLTAGES 


ABSOLUTE MAXIMUM RATINGS 


Positive Supply Voltage +8 V 
Negative Supply Voltage -8V 
Peak Output Current : ; 10mA 
Differential Input Voltage +5V ORDER PART NOS.: PRODUCT CODE 
Input Voltage tVs USB7760312 
Internal Power Dissipation (Note 1) Metal Can 500 mW U5B7760393 
Ceramic DIP 670 mW 
Mini DIP 310 mW 
Operating Temperature Range 14 LEAD DIP 
Military (312 Grade) -55°C to 125°C (TOP VIEW) 
Commercial (393 Grade) 0°C to 70°C 
Storage Temperature Range 
Metal Can and DIP —65°C to 150°C 
Mini DIP -55°C to 125°C 


EQUIVALENT CIRCUIT 





ORDER PART NOS.: PRODUCT CODE 
U6A7760312 
U6A7760393 


MINI DIP 
(TOP VIEW) 


© OUTPUT 2 


ORDER PART NO.: PRODUCT CODE 
U9T7760393 





Notes on following pages. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A760 


312 GRADE 
ELECTRICAL CHARACTERISTICS (Vg = +4.5V to +6.5V, Ta = -55°C to +125°C, TA= 25°C for typical figures unless otherwise specified.) 


PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNITS 


Input Offset Voltage Rs < 2002 1.0 6.0 mV 
Input Offset Current 0.5 75 LA 
Input Bias Current 8.0 60 BA 
Output Resistance Vout = VOH 2 
Response Time Note 2, Ta = 25°C ns 
Note 3, Ta = 25°C ns 


Note 4 ns 


Response Time Difference between outputs 


tod+1 — tpd-2 . et _ Note 2,Ta = 25°C 
tod+2 — tod-1. Note 2, Ta = 25°C 
tod+1 — tpd+2 Note 2, Ta = 25°C 
tod—1 — tpd-2 Note 2, Ta = 25°C 
Input Resistance f= 1 MHz 
Input Capacitance _ f=1 MHz 


Average Temperature Coefficient Rs = 502, Ta = -55°C to Ty = +125°C 
of Input Offset Voltage 


Average Temperature Coefficient Ta = 25°C to Ta = +125°C 
of Input Offset Current Ta = 25°C to Tp = -55°C 


Input Voltage Range Vs = +6.5V 


Differential Input Voltage Range 


Positive Output Level O<!louT <5.0mA 

Vs = +5.0V 

IOUT = 80 WA, Vg = +4.5V 
Negative Output Level — ISink =3.2 mA 
Positive Supply Current Vs = +6.5V 


Negative Supply Current Vs = +6.5V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « »A760 


393 GRADE 


ELECTRICAL CHARACTERISTICS (Vg = +4.5V to +6.5V, Ta = 0°C to +70°C, Ta = 25°C for typical figures unless otherwise specified.) 


PARAMETER 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Output Resistance 


Response Time 


TEST CONDITIONS 


Rg < 2002 


VouT = VOH 
Note 2, Ta = 25°C 
Note 3, Ta = 25°C 


Note 4 


Response Time Difference between outputs 


tod+1 — tpd-2 
tod+2 — tod-1 
tod+1 — tod+2 
tpd-1 — tpd-2 
Input Resistance 
Input Capacitance 


Average Temperature Coefficient 
of Input Offset Voltage 


Average Temperature Coefficient 
of Input Offset Current 


Input Voltage Range 


Differential Input Voltage Range 


Positive Output Level 


Negative Output Level 
Positive Supply Current 


Negative Supply Current 


NOTES 


Note 2, Tp = 25°C 
Note 2, Ta = 25°C 
Note 2, Ta = 25°C 
Note 2, Ta = 25°C 


f=1MHz 
f= 1 MHz 


Rs = 502, Ta = O°C to Ta = +70°C 


Ta = 25°C to Ta = +70°C 
Ta = 25°C to Ta =0°C 
Vs = +6.5V 


0< lout <5.0mA 

Vs = +5.0V 

lOUT = 80 WA, Vg = +4.5V 
ISINK = 3.2 mA 

Vs = +6.5V 

Vs = +6.5V 


TYP. 


1.0 
0.5 
8.0 


MAX. 


6.0 
7.5 
60 


UNITS 


mV 
BA 
LA 
2 
ns 
ns 


ns 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 8.3 mw/°c 


for the Ceramic DIP. 


Response time measured from the 50% point of a 30 mVp-p 10 MHz sinusoidal input to the 50% point of the output. 
Response time measured from the 50% point of a 2 Vp-p 10 MHz sinusoidal input to the 50% point of the output. 


Response time measured from the start of a 100 mV input step with 5 mV overdrive to the time when the output crosses the logic 


threshold. 
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VOLTAGE GAIN — V/V 


INPUT VOLTAGE —mV_ OUTPUT VOLTAGE — V 


INPUT OFFSET CURRENT — pA 


RESPONSE TIME — ns 


FAIRCHILD LINEAR INTEGRATED CIRCUITS « A760 


RESPONSE TIME FOR © 
VARIOUS INPUT OVERDRIVES 
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PF ow | 
SREY Ame 
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RESPONSE TIME ASA 


FUNCTION OF INPUT VOLTAGE 


Vg = #5V 
10 MHz SINE WAVE INPUTS 
Tp = 25°C 
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SUPPLY VOLTAGE - V 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 



































TEMPERATURE — °C 





TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN — V/V 


RESPONSE TIME FOR 


VARIOUS INPUT OVERDRIVES 


OUTPUT VOLTAGE — V 


INPUT VOLTAGE — mV 


OUTPUT VOLTAGE — V 
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VOLTAGE GAIN AS A 
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FUNCTION OF 
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AMBIENT TEMPERATURE — °C , 
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RESPONSE TIME ASA 


FUNCTION OF INPUT VOLTAGE 


RESPONSE TIME — ns 


OUTPUT VOLTAGE — V 


INPUT BIAS CURRENT — pA 


OUTPUT VOLTAGE -V_. 








INPUT VOLTAGE — mV p-p 


VOLTAGE TRANSFER 
CHARACTERISTIC 









































INPUT VOLTAGE — mV 


INPUT BIAS CURRENT ASA 
FUNCTION OF AMBIENT 
TEMPERATURE 





























TEMPERATURE — °C 


OUTPUT VOLTAGE LEVELS 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


Vou Jour = 5:0 




















AMBIENT TEMPERATURE — °C 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A760 


TYPICAL PERFORMANCE CURVES (Cont.) 


INPUT BIAS CURRENT AS A COMMON MODE RANGE AS 
RISE TIME AS A FUNCTION FALL TIME AS A FUNCTION FUNCTION OF DIFFERENTIAL A FUNCTION OF 
OF CAPACITIVE LOAD OF CAPACITIVE LOAD INPUT VOLTAGE SUPPLY VOLTAGE 


pf by 7 ee eee 
A ae lie [| | | ae CLULLLULLLTLED 
LAL WU VAL 
YUYWGLOLAGLU GI. 
MMA 
MMM 
WUWUUU4GA 
YYUYYYYY 
Y ey yy ep ee 


RISE TIME — ns 

FALL TIME — ns 
INPUT BIAS CURRENT — pA 
COMMON MODE INPUT — V 


Lie Lad LA 


oe fe 


-6 
20 30 40 50 60 70 80 90 100 145 75.0 
CAPACITIVE LOAD — pF CAPACITIVE LOAD — pF DIFFERENTIAL INPUT VOLTAGE - mv SUPPLY VOLTAGE — V 








APPLICATIONS 


Pin numbers shown are only for Metal Can and Mini DIP. 


FAST POSITIVE PEAK DETECTOR LEVEL DETECTOR WITH HYSTERESIS 


100 pF 


1 4 x 9002 
1/2 x 9004 


lls 


Total delay = 30 ns rT] } 


Input frequency = 300 Hz to 3 MHz 
Minimum input voltage = 20 mVp-p es 
fe (4 x 9002 1/2 x 9004 


LINE RECEIVER WITH HIGH COMMON MODE RANGE 2 as, 


1/4 x 9002 


Common mode range = +4 x — ae V 


R 
Differential Input sensitivity = 5 x = mV 


P4 must be adjusted for optimum common mode rejection. 


For Rg = 2002 Input voltage range: 3.5V 
Common mode range = +16V Typical conversion speed: 30 ns 
Sensitivity = 20 mV 
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uwA767 


FM STEREO MULTIPLEX DECODER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION—The “A767 is a monolithic FM Stereo Multiplex Decoder System con- 
structed on a single silicon chip using the Fairchild Planar* Epitaxial Process. This integrated,circuit 
accomplishes the demodulation of a Stereo Multiplex Signal into the Right and Left audio channels 
while inherently suppressing SCA frequency components. Internal provision is made for driving an 
external stereo mode indicator lamp. The excellent performance, wide supply range and !ow external 
parts requirement makes the A767 suitable for all line-operated and automotive FM Stereo Multiplex 
applications. For Stereo Decoding including interstation audio muting and stereo/mode switching, see 
the wA729 and wA732 data sheets. See Note 1. 


45 dB CHANNEL SEPARATION 

55 dB STORECAST REJECTION WITHOUT SCA FILTERS 
HIGH-CURRENT STEREO INDICATOR LAMP DRIVER 
OPERATION WITH 8 V TO 14 V SUPPLIES 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (Note 2) +15 V 
Voltage at Stereo Lamp Driver Terminal +22 V 
Current into Stereo Lamp Driver Terminal (Note 3) 100 mA 
internal Power Dissipation ae 
Ceramic DIP 670 mW 
Silicone DIP 340 mW 


O0°C to + 70°C 
-55°C to + 125°C 
-65°C to + 150°C 

+ 260°C 
+ 300°C 


Operating Temperature Range 
Storage Temperature Range 9A Package 
6A Package 
Lead Temperature (Soldering, 10 seconds) 9A Package 
(Soldering, 60 seconds) 6A Package 


BLOCK DIAGRAM 


RIGHT OUTPUT y LEFT OUTPUT 


MPX INPUT 





Notes on following page. 
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PHYSICAL DIMENSIONS 


In accordance with JEDEC (TO-116) outline 


14 LEAD SILICONE DUAL IN-LINE 











Seating 
Plane 


009 
_ | 020 375 
016 NOM. 
STANDOFF 


ORDER PART NO. U9A7767394 


In accordance with JEDEC (TO-116) outline 


14 LEAD CERAMIC DUAL IN-LINE 


“785 
750 

















Seating 
Plane ‘Ol 


ele La 


ORDER PART NO. U6A7767394 


NOTES: 

All dimensions in inches 

Leads are intended for insertion in 
hole rows on .300” centers. They 
are purposely shipped with ‘‘posi- 
tive’’ misalignment to facilitate 
insertion , 

Board-drilling dimensions should 
equal your practice for .020 inch 
diameter lead 

Leads are tin-plated kovar 

Package weight is 0.9 gram for 9A 

2.0 gram for 6A package 


CONNECTION DIAGRAM 
(TOP VIEW) 


DECOUPLING 

38kHz FILTER 
RIGHT OUTPUT 
LEFT OUTPUT 
38kHz FILTER BIAS 
V+ 

N.C. 


19kHz FILTER Log 1 
19kHz FILTER La} 2 
MPX INPUT Lud 3 





*Planar is a patented Fairchild process. 


SEPARATION - dB 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e “A767 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = + 12 V, 200 mV RMS Standard Stereo Multiplex signal applied to Input, unless other- 
wise specified (Note 4). Refer to Test Circuit of Figure 1.) 


PARAMETER MIN. TYP. 
Supply Current : 12 
Input Resistance 7 20 


Stereo Separation 
= 100 Hz 40 


f=1kHz 45 
f= 10 kHz 40 


Channel Balance (Monaural Input) 0.2 


Total Harmonic Distortion 0.5 


Voltage Gain 1.0 
67 kHz Storecast Rejection (Note 5) 55 


19 kHz Pilot Level Required at Input for: . 
Stereo Indicator Lamp on 12 
Stereo Indicator Lamp off ; 8.0 


High Frequency Audio Components in Left and 
Right Outputs (dB below 1 kHz output) 
19 kHz 
38 kHz 


NOTES: 

(1) The # A767 is a plug-in replacement for the MC1307. 

(2) Power supply transients up to 22V are permissible for periods of 15 seconds. However, extended operation at voltages greater than 15V 
should be avoided as the maximum allowable internal power dissipation for this device may be exceeded. 

(3) Rating applies to steady state current. Maximum permissible surge current during turn-on of the Stereo Indicator Lamp is 500 mA. 

(4) “Standard Stereo Multiplex Signal’’ here refers to a 200mV RMS (0.56V p-p) composite stereo signal including 10% pilot with L=4 
and R = 1 as described in the FCC Rules on FM Broadcasting. 

(5) Measured with a stereo composite signal consisting of 80% stereo, 10% pilot and 10% SCA as defined in the FCC Rules on FM Broadcasting. 


TYPICAL PERFORMANCE CURVES 


1 kHz SEPARATION 1kHz SEPARATION 
SEPARATION VERSUS VERSUS COMPOSITE 1 kHz DISTORTION VERSUS VERSUS POWER 
AUDIO FREQUENCY INPUT VOLTAGE INPUT VOLTAGE SUPPLY VOLTAGE 


Ty 23°C 14° B°C 











teal 1.0k ee 


f* Hz 
= 1.0 kHz (NOTE 4) 200 mV RMS STEREO INPUT (NOTE 4) 











SEPARATION - dB 





























SEPARATION - dB 
TOTAL HARMONIC DISTORTION - % 





























































































































0 0 
0.05 0.1 0.2 0.5 1.0 2.0 5.0 10 100 200 300 300 
FREQUENCY - kHz STEREO !NPUT VOLTAGE - mV RMS INPUT VOLTAGE - mV RMS POWER SUPPLY VOLTAGE - VOLTS 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A767 





(tA767 FM STEREO MULTIPLEX DECODER TEST CIRCUIT AND TYPICAL APPLICATION 


RIGHT OUTPUT LEFT OUTPUT 
O 


STEREO 
2) INDICATOR 
{7 LAMP 
(GE # 756 OR 
EQUIVALENT) 
SEE NOTE 


NOTES: 

(1) Capacitors C,, C,, and C, should be polystyrene or mylar. 

(2) Coils L, and L, are 7.0 MH nominal with Q,,, = 60 (Miller #1361 or equivalent). 

(3) Coil L, is 8.0 mH nominal with Q,, = 80, tapped at 10:1 turns ratio. (Miller #1362 or equivalent). 
(4) Resistor R, can be increased (or decreased) in value to increase (or decrease) the 19kHz sensitivity. 


MA767 FM STEREO MULTIPLEX DECODER EQUIVALENT CIRCUIT 


38kHz 
FILTER MPX 19kHz 19kHz RIGHT LEFT 
INPUT FILTER FILTER OUTPUT OUTPUT 


® i ® 


(@STEREO 
> LAMP 
DRIVER 


DECOUPLING © 
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yA776 
MULTI-PURPOSE PROGRAMMABLE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUIT 


DESCRIPTION — The uwA776 Programmable Operational Amplifier is constructed on a single silicon 
chip using the Fairchild Planar* epitaxial process. High input impedance, low supply currents, and low 
input noise over a wide range of operating supply voltages coupled with programmable electrical 
characteristics result in an extremely versatile amplifier for use in high accuracy, low power consump- 
tion analog applications. Input voltage and current noise, power consumption, and input current can 


CONNECTION DIAGRAMS 
8 LEAD METAL CAN 





be optimized by a single resistor or current source that sets the chip quiescent current for nano-watt (TOP VIEW) 
power consumption or for characteristics similar to the uA741. internal frequency compensation, 
absence of latch up high slew rate and short circuit current protection assure ease of use in long time eeu a -O, A 
integrators, active filters, and sample and hold circuits. eas 
INVERTING INPUT ef C) OUTPUT 
e MICROPOWER CONSUMPTION e HIGH SLEW RATE Gr ne ae 
e +#1.2V to +18V OPERATION e LOW NOISE e 
e NO FREQUENCY COMPENSATION REQUIRED e SHORT CIRCUIT PROTECTION 
e LOW INPUT BIAS CURRENTS e OFFSET NULL CAPABILITY PRODUCT CODE 
e WIDE PROGRAMMING RANGE e NO LATCH UP ORDERPARTNOS: 587776312 
ABSOLUTE MAXIMUM RATINGS U5B7776393 
Supply Voltage +18 V 
Internal Power Dissipation (Note 1) 14 LEAD DIP 
Metal Can 500 mW: 
Ceramic DIP 670 'mW (TOP VIEW) 
Silicone DIP 340 mW: 
Mini DIP 310 mW. 
Differential Input Voltage +30 V 
input Voltage (Note 2) +15 V 
Voltage Between Offset Null and V—- +0.5V 
IsetT (Maximum Current at IseT) r 200 UA eae 
Vse_eT (Maximum Voltage to Ground at IseT) (V" -1.0 V) <Vset SVt input ef 
Storage Temperature Range 
Metal Can, Ceramic DIP -65°C to +150°C 
Mini DIP and Silicone DIP ~55°C to +125°C 
Bg te (312 jes alles 56° toize%e. | CRDER PART NOS: 
: ° = FOR CERAMIC DIP : PRODUCT CODE 
Commercial (393 Grade) O°C to +70°C U6A7776312 
Lead Temperature (Soldering, 60 seconds) U6A7776393 
Metal Can, Ceramic DIP 300°C 
Mini DIP and Silicone DIP 260°C 
Output Short-Circuit Duration (Note 3) Indefinite FOR SILICONE DIP: PRODUCT CODE 


U9A7776393 


EQUIVALENT CIRCUIT 


MIN} DIP 


INVERTING 


(TOP VIEW) 


OFFSET NULLEZIJ1 

INVERT iINPUTL 32 
6 LJ OUTPUT 
SLUJOFFSET NULL 


° O 
OFFSET OFFSET 
NULL NULL 


PRODUCT CODE: 
ORDER PART NO.: U9T7776393 





Notes on following page. *Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ uA776 





+3 VOLT OPERATION FOR 312 GRADE 


ELECTRICAL CHARACTERISTICS (T, = 25°C, Unless Otherwise Specified) 


IseET = 1.5HA IsET = 154A 
PARAMETERS CONDITIONS MIN. TYP. MAX. MIN, TYP. MAX. UNITS 
Input Offset Voltage Rs<10kQ 2.0 5.0 2.0 5.0 mV 
Input Offset Current 0.7 3.0 2.0 15 nA 
Input Bias Current 2.0 7.5 15 50 nA 
Input Resistance 50 5.0 MQ 
Input Capacitance 2.0 2.0 pF 
Offset Voltage Adjustment Range 9.0 18 mV 
Large Signal Voltage Gain R_2=75kQ, VouT=t1V 50k 200k V/V 
R_2=5kQ, VoutT=t1V 50k 200k V/V 
Output Resistance 5k 1k Q 
Output Short-Circuit Current 2.0 5.0 mA 
Supply Current 13 20 100 130 MA 
Power Consumption 78 120 600 720 uw 
Transient Response (unity gain) Vin = 20mV, RL2 9kQ, CL =100pF 
Risetime 3.0 0.6 us 
Overshoot 0 5 % 
Slew Rate RL=5kQ 0.03 0.35 V/us 
The following specifications apply for —55°C < Ta < 125°C 
Input Offset Voltage Rs<10kQ2 6.0 6.0 mV 
Input Offset Current Ta =+125°C 5.0 15 nA 
Ta = —55°C 10 40 nA 
Input Bias Current Ta =+125°C 75 50 nA 
Ta = —55°C 20 120 nA 
input Voltage Range +1.0 +1.0 V 
Common Mode Rejection Ratio Rg<10kQ2 70 86 70 86 dB 
Supply Voltage Rejection Ratio Rs<10kQ 25 150 25 150 uVv/V 
Large-Signal Voltage Gain RL>75kQ, VoutT=t1V 25k V/V 
R,_25kQ2, VouT=41V 25k V/V 
Output Voltage Swing Rp_2=75k2 +2.0 +2.4 V 
Ri 2=5kQ +1.9 +2.1 Vv 
Supply Current 25 135 vA 
Power Consumption 150 750 uw 


NOTES 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can, 8.3 mW/°C for 

the Ceramic DIP, 6.3 mW/°C for the Silicone DIP and 5.6 mW/°C for the Mini DIP package. 
2. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 
3. Short circuit may be to ground or either supply. Rating applies to +125 C case temperature or +75°C ambient temperature for 


IseET S30 UA. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ A776 | 


+15 VOLT OPERATION FOR 312 GRADE 
































ELECTRICAL CHARACTERISTICS (Ta = 25°C, Unless Otherwise Specified) 


IseT = 1.5uA IseET = 15uA 
PARAMETERS CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS 


Input Offset Voltage Rsg<10kQ 2.0 5.0 2.0 5.0 mV 
Input Offset Current Rg<10kQ 0.7 3.0 2.0 15 nA 
Input Bias Current 2.0 7.5 15 50 nA 
Input Resistance 50 5.0 MQ 
Input Capacitance 2.0 2.0 pF 
Offset Voltage Adjustment Range 9.0 18 mV 
Large-Signal Voltage Gain Ri =75kQ, Vout =+10V 200k 400k VIV 
RL2=5kQ, VouT =110V 100k 400k VIV 
Output Resistance 5.0k 1.0k Q 
Output Short-Circuit Current 2.0 10 mA 
Supply Current 20 25 125 150 uA 
Power Consumption 0.75 4.5 mW 
Transient Response (unity gain) ViIN=20mV, RL2=5kQ, C_<100pF 
Risetime 1.6 0.35 MS 
Overshoot 0 10 % 
Slew Rate RL 2=5k2 0.1 0.8 V/us 
Output Voltage Swing RL 275k +12 +14 Vv 
RL =5kQ . +10 +13 Vv 


The following specifications apply —55°C<Ta< +125°C 


Input Offset Voltage Rg<10kQ 6.0 6.0 mV 
Input Offset Current Ta = +125°C 5.0 15 nA 
Ta = —55°C 10 40 nA 
input Bias Current Ta = +125°C 75 50 nA 
Ta = -55°C 20 120 nA 
Input Voltage Range +10 +10 V 
Common Mode Rejection Ratio Rsg<10k2 70 90 70 90 dB 
Supply Voltage Rejection Ratio Rs<10k2 25 150 25 150 BV/IV 
Large-Signal Voltage Gain RL2=75k2, VouT=t10V 100k 75k V/V 
Output Voltage Swing RL2=75kQ +10 +10 Vv 
Supply Current 30 170 uA 


Power Consumption 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ yw A776 








+3 VOLT OPERATION FOR 393 GRADE 


ELECTRICAL CHARACTERISTICS (Ti = 25°C, Unless Otherwise Specified) 










IseT = 154A 
MAX. MIN. TYP. MAX. UNITS 


IseET = 1.5uA 
TYP. 





PARAMETERS CONDITIONS 




























Input Offset Voltage 





Rg<10kQ 2.0 6.0 2.0 6.0 mV 


Input Offset Current 0.7 6.0 2.0 25 nA 
Input Bias Current 2.0 10 15 50 nA 
Input Resistance 50 5.0 MQ 
Input Capacitance 2.0 2.0 pF 
Offset Voltage Adjustment Range 9.0 18 mV 
Large-Signal Voltage Gain RL>=75kQ, VoutT=t1V 25k 200k V/V 
RL=5kQ, VouTt=t1V 25 k 200k V/V 

Output Resistance 5.0 1.0 kQ 
Output Short-Circuit Current 2.0 5.0 mA 
Supply Current | 13 20 100 130 LA 
Power Consumption 78 120 600 720 uw 
Transient Response (unity gain) VIN = 20mV, RL 2=5kQ, Ci = 100pF . 

Risetime 3.0 0.6 US 

Overshoot 0 5 % 
Slew Rate Ri =5kQ 0.03 0.35 V/us 


The following specifications apply for O°C<T ,<+70°C | 


Input Offset Voltage Rs<10kQ2 75 7.5 mV 
Input Offset Current Ta = +70°C 6.0 25 nA 
Ta =O0°C 10 40 nA 
Input Bias Current Ta =+70°C 10 50 nA 
Ta=O°C 20 100 nA 
Input Voltage Range +1.0 +1.0 V 
Common Mode Rejection Ratio Rg<10kQ 70 86 70 86 dB 
Supply Voltage Rejection Ratio Rs <t0kQ 25 200 25 200 BVINV 
Large-Signal Voltage Gain RL2=75kQ, VouT=t1V 25k V/V 
RL=5kQ, VouTt=t1V 25k V/V 
Output Voltage Swing a RL >75kQ +2.0 +2.4 V 
Rp =5kn +2.0 +2.1 Vv 


Supply Current : 25 135 MA 


Power Consumption 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ » A776 






























PARAMETERS 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Input Capacitance 

Offset Voltage Adjustment Range 
Large-Signal Voltage Gain 


Output Resistance 

Output Short-Circuit Current 

Supply Current 

Power Consumption 

Transient Response (unity gain) 
Risetime 
Overshoot 

Slew Rate 


Output Voltage Swing 


input Offset Voltage 
Input Offset Current 


Input Bias Current 


Input Voltage Range 

Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Large-Signal Voltage Gain 
Output Voltage Swing 


Supply Current 


Power Consumption 


ELECTRICAL CHARACTERISTICS (T, = 25°C, Unless Otherwise Specified) 


CONDITIONS MIN. 
Rs<10k2 
RL >75k2, VoyT=t10V 50k 


Ri >5k2, Voyt=t10V 


Vin = 20mV, Ry >5kQ, CL <100pF 


Ry_25k2 
RL2=75k2 +12 
RL2=5kQ 


The following specifications apply to O°C<Ty< +70°C 


Rsg<10kQ 
Ta = +70°C 
Ta =0°C 
Tp = +70°C 
Ta =0°C 

+10 
Rg<10k2 70 
Rg<10kQ 
Ry >75kQ, VouT=t10V 50k 
R_>75kQ +10 
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+15 VOLT OPERATION FOR 393 GRADE 


IseT = 1.5uA 
TYP. 


2.0 
0.7 
2.0 

50 
2.0 
9.0 


400k 


5.0 
2.0 
20 


1.6 


0.1 
+14 


90 
25 


MAX. 


6.0 
6.0 
10 


30 
0.9 


7.5 
6.0 
10 


10 — 


20 


200 


35 


MIN. 


50k 


+10 


IseET = 154A 


TYP. 


2.0 
2.0 
15 
5.0 
2.0 
18 


400k 
1.0 
10 
125 


0.35 
10 
0.8 


MAX. 


60 


25 
50 


160 
4.8 


7.5 
25 
40 
50 
100 


200 


170 
5.10 


UNITS 


mV 
nA 
nA 
MQ 
pF 
mV 
V/V 
V/V 
kQ 
mA 
HA 
mW 


us 
% 
V/s 


mV 
nA 
nA 
nA 
nA 


dB 
pV/V 
VIN 


MA 
mW 





ENPUT BIAS CURRENT - nA 


CHANGE IN INPUT OFFSET VOLTAGE - uV 


19714 


MEAN SQUARE NOISE VOLTAGE - v2 Hz 


PEAK-TO-PEAK OUTPUT SWING - V 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
SET CURRENT 

















[-—- fet fF 
pS de] 
-—_t—_+ 111+ itt 

a | ar oe 
Sa tinieaiie 























Igeq > SET CURRENT ~ HA 


CHANGE IN INPUT OFFSET 
VOLTAGE AS A FUNCTION 
OF SET CURRENT 
nme 
Ta 725°C 
#3,0V < VoS#18V 









































1 


Iggy ~ SET CURRENT ~ pA 


INPUT NOISE VOLTAGE AND 


CURRENT AS A FUNCTION 
‘OF FREQUENCY 








£3,0VS Vg $ #18V 
Thy 7 °C 








ie ae 
ccnp 














72 = 
iq? ger * LeSHAD 


100 1k 





FREQUENCY ~ Hz 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 









































LOAD RESISTANCE - 2 


MEAN SQUARE NOISE CURRENT ~ A2/Hz 


INPUT BIAS CURRENT -nA 


MEAN SQUARE NOISE CURRENT - A2/Hz CHANGE IN INPUT OFFSET VOLTAGE - pV 


OUTPUT VOLTAGE SWING -V 


INPUT BIAS CURRENT 
AS A FUNCTION OF 


AMBIENT TEMPERATURE 
30 





























TEMPERATURE - °C 


CHANGE IN INPUT OFFSET 
VOLTAGE AS A FUNCTION 
OF AMBIENT TEMPERATURE 
(UNNULLED) 








TEMPERATURE - °C 


INPUT NOISE CURRENT 
AS A FUNCTION OF 
SET CURRENT 


























iii 









































Tyr BC 
43,0VS Vg 5 #18V 
f= IkHz 

Af = 1Hz 


























HA776 











0.1 1 10 
Iget ~ SET CURRENT - WA 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


SUPPLY VOLTAGE - 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e A776 


INPUT OFFSET CURRENT - nA 


MEAN SQUARE VOLTAGE - V2/Hz 


nee 





OPTIMUM SOURCE RESISTOR -MQ 


GAIN - BANDWIDTH PRODUCT - Hz 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


Tn SVgs #18V 
—- - — 






































TEMPERATURE - °C 


INPUT NOISE VOLTAGE 
AS A FUNCTION OF 
SET CURRENT 





Ty = 25°C 
£3,0V SVg< £18V 











7 
















































































Icey - SET CURRENT - HA 


OPTIMUM SOURCE RESISTOR 
FOR MINIMUM NOISE ASA 
FUNCTION OF SET CURRENT 

100 














_ 
o 
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logy SET CURRENT -uA 


GAIN-BANDWIDTH 
PRODUCT AS A FUNCTION 
OF SET CURRENT 










































































logy ~ SET CURRENT - pA 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


uA776 — 


OPEN LOOP VOLTAGE OPEN LOOP VOLTAGE GAIN OPEN LOOP VOLTAGE GAIN 
GAIN AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE SET CURRENT 

















OPEN LOOP VOLTAGE GAIN 
OPEN LOOP VOLTAGE GAIN 
OPEN LOOP GAIN 















































TEMPERATURE ~ °C TEMPERATURE - °C Iggy ~ SET CURRENT - pA 


COMMON MODE REJECTION POWER SUPPLY REJECTION SUPPLY CURRENT 
RATIO AS A FUNCTION RATIO AS A FUNCTION AS A FUNCTION OF 
OF SET CURRENT OF SET CURRENT AMBIENT TEMPERATURE 


#3.0V s Vg < 18V 






































COMMON MODE REJECTION RATIO - dB 
POWER SUPPLY REJECTION RATIO - V/V 
SUPPLY CURRENT -pA 




































































Iggy > SET CURRENT ~- pA Iop7 ~ SET CURRENT - HA TEMPERATURE - °C 


STANDBY SUPPLY CURRENT THERMAL RESPONSE OF INPUT STABILIZATION TIME 
AS A FUNCTION OF OF FSET VOLTAGE TO STEP OF INPUT OFFSET 
SET CURRENT CHANGE OF CASE TEMPERATURE VOLTAGE FROM POWER ON 


800 






























































Initial offset 
voltage<1.0 LV 


wre | 
20 0 80 











1* ~ STANDBY SUPPLY CURRENT pA 
CHANGE IN INPUT OFFSET VOLTAGE - pV 
CHANGE IN INPUT OFFSET VOLTAGE -uV 






























































0 1 2 3 4 5 6 7 8 9 


Iseq “SET CURRENT - pA TIME FROM HEAT APPLICATION - SECONDS TIME FROM POWER APPLICATION- MIN. 


INPUT OFFSET VOLTAGE SLEW RATE VOLTAGE FOLLOWER 
DRIFT AS A FUNCTION AS AFUNCTION OF _ | TRANSIENT RESPONSE 
SET uoedinsd (UNITY GAIN) 


i au 
tH 4 
bi , 


iia cH 
mnlinpiaen 
paige 
ana? mae 
i FH 
re 


TIME ~ HRS, Iggy > SET CURRENT - HA : TIME - us 


























- Vins 











SLEW RATE 











OUTPUT VOLTAGE - mv 




















CHANGE IN INPUT OFFSET VOLTAGE - yV 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ nA776 


RESISTOR BIASING 


Rset CONNECTED TO GROUND 


Roget CONNECTED TO V * 


*Recommended for 
supply voltages less than £6V. 


SET CURRENT ASA 
al ONCTION OF SET RESISTOR 






























































BIASING CIRCUITS 


TRANSISTOR CURRENT 
SOURCE BIASING 


FET CURRENT SOURCE 
BIASING 


QUIESCENT CURRENT SETTING RESISTOR 
(igeT TOV) 


ISET 
Vs 


Note: The 4A776 may be operated with 
Reet connected to ground or V. 
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VOLTAGE OFFSET 
NULL CIRCUIT 


TRANSIENT RESPONSE 
TEST CIRCUIT 


Isey EQUATIONS: 


v*~0.7-V" 
RSET 
where Rg_T is connected to V_ 


ISET = 


ys 07 
RSET 


where Rs_ET is connected to ground. 


ISET = 





FAIRCHILD LINEAR INTEGRATED CIRCUITS © xA776 













TYPICAL APPLICATIONS 
HIGH ACCURACY SAMPLE AND HOLD 





SAMPLE 50nA 
HOLD 0.75nA 







ANALOG Q) 
INPUT IN SOURCE 2n4392 DRAIN 
-5V << Vin $ +5V 100ke al 


SAMPLE 
+15V 












1000pF 





MULTIPLEXING AND SIGNAL CONDITIONING NANO-WATT AMPLIFIER 
WITHOUT FET’S 





+15V0 Y _15v 
R3 
Ra 270kQ 


SE4021 


ee 
O 


5.6k 2 


Ry O 
100k 


HIGH INPUT IMPEDANCE 
AMPLIFIER 


500k ¢) 





Ra 270k 


3 O Ps £4021 


5 6ka 
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pA//7 


PRECISION OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The #A777 is a precision operational amplifier constructed on a single 
silicon chip, using a low noise Fairchild Planar* epitaxial process. It is an excellent choice when per- 
formance versus cost trade-offs are possible between super beta or FET input operational amplifiers 
and low cost general purpose operational amplifiers. Lowoffset and bias currents improve system 
accuracy when used in applications such as long term integrators, sample and hold circuits and high 
source impedance summing amplifiers. Even though the input bias current is extremely fow, the 
A777 maintains full + 30 V differential voltage range. The internal construction utilizes isothermal 
layout and special electrical design to maintain system performance despite variations in temperature 
or output load. High common mode input voltage range, latch-up protection, short circuit protection 
and simple frequency compensation make the device versatile and essentially foolproof. 


LOW OFFSET VOLTAGE AND OFFSET CURRENT 

LOW OFFSET VOLTAGE AND CURRENT DRIFT 

LOW INPUT BIAS CURRENT 

LOW INPUT NOISE VOLTAGE 

LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 
ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +22 V 
Internal Power Dissipation (Note 1) 
Metal Can 500 mW 
Ceramic DIP 670 mW 
Silicone DIP 340 mW 
Mini DIP 310 mW 
Flatpak 570 mW 
Differential Input Voltage . *£30V 
Input Voltage (Note 2) +75 V 


Storage Temperature Range 
Metal Can, Ceramic DIP, and Flatpak 
Mini DIP and Silicone DIP 

Operating Temperature Range 
Military (312 Grade) 


—65°C to +150°C 
—55°C to +125°C 


—55°C to +125°C 


Commercial (393 Grade) O°Cto 70°C 
Lead Temperature (Soldering, 60 Seconds) 

Metal Can, Ceramic DIP and Flatpak 300°C 

Mini DIP and Silicone DIP 260°C 
Output Short Circuit Duration (Note 3) Indefinite 


EQUIVALENT CIRCUIT 


INVERTING INPUT 9 COMP. OFFSET NULL 


CONNECTION DIAGRAMS 


8 LEAD METAL CAN 
(TOP VIEW) 


FREQUENCY 
COMPENSATION 


OFFSET NULL 
INVERTING 
INPUT 


NON-INVERTING 


NOTE: Pin 4 connected to case 
ORDER PART NOS: U5B7777312 
U5B7777393 


14 LEAD DIP 
(TOP VIEW) 


- ORDER PART NOS: U6A7777312 


U6A7777393 
U9A7777393 


MINI DIP 
(TOP VIEW) 


FREQ 
8 FJ) comp 





ORDER PART NO: U9T7777393 


10 LEAD FLAT PACK + 
(TOP VIEW) 


N.C. 


N.C. 
FREQ. COMP. 
OFFSET NULL FREQ. COMP. 
INVERTING 
INPUT 5 
NON- INVERT. OUTPUT 
INPUT 
v- OFFSET NULL 


NON-INVERT. 
INPUT : 





+available on special request 


ORDER PART NO: U3F7777312 


R. 
Ra Ro 8 
ae ; 
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Notes on following pages. *Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA777 


ELECTRICAL CHARACTERISTICS FOR [A777 (312 GRADE) (Vo = £15 V, Ty, = 25°C, Cc = 30 pF unless otherwise specified) 


PARAMETERS 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

{nput Capacitance 

Offset Voltage Adjustment Range 


Large-Signal Voltage Gain 


Output Resistance 

Output Short-Circuit Current 
Supply Current 

Power Consumption 


Transient Response 


(Voltage Follower, Gain of 1) 
Risetime 
Overshoot 
Slew Rate 
(Voltage Follower, Gain of 1) 
Transient Response 
(Voltage Follower, Gain of 10) 
Risetime 
Overshoot 
Slew Rate 
(Voltage Follower, Gain of 10) 
The following specifications apply for 
Input Offset Voltage 
Average Input Offset Voltage Drift 
Input Offset Current 


Average Input Offset Current Drift 


Input Bias Current 

Input Voltage Range 

Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Large-Signal Voltage Gain 


Output Voltage Swing 
Supply Current 


Power Consumption 


CONDITIONS MIN. 


Rg S50 kQ 


RL 22k2, Vout =+10V 50,000 


Vin = 20 mV,Co=30pF, 
Ry =2k2,C, S100 pF 


Ry 2 2kQ 
VIN = 20 mv, Co =3.5 pF, 


Ry =2k2,C, < 100 pF 


Ry 2 2k2, Ce =3.5 pF 


-55°C ST, M+ 125°C: 


Re S 50k 


Re S50 k2 


S) 
S 


25°C S Ty < 125°C 
-55°C ST yp < 25°C 


es) 


rrr non 


50 kQ 


es] 


50kQ 
2k2,VoyT=t10V 


10kQ 
2k 


VV VA A 


Dn DVD DV 


Ta = + 125°C 
Tp = -55°C 
Tp = + 125°C 
Tp = -55°C 
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TYP. MAX. 


5 2.0 
.25 3.0 
8.0 25 
10.0 
3.0 
+25 


250,000 
100 
a 25 
1.9 
60 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ .A777 


ELECTRICAL CHARACTERISTICS FOR HA777_ (393 GRADE) (Vg = + 15 V, Ty = 25°C, Co = 30 pF unless otherwise specified) 


PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS 
Input Offset Voltage Rg S50k2 0.7 5.0 mV 
Input Offset Current 0.7 20.0 nA 
Input Bias Current 25 100 nA 
Input Resistance 1.0 2.0 MQ 
Input Capacitance 3.0 pF 
Offset Voltage Adjustment Range +25 mV 
Large-Signal Voltage Gain Ry 22k, VouT = +10V 25,000 250,000 
Output Resistance 100 2 
Output Short-Circuit Current +25 mA 
Supply Current 1.9 2.8 mA 
Power Consu mption 60 85 mw 
Transient Response Vin = 20 mV, Co =30pF, 
(Voltage Follower, Gain of 1) Ry =2k2,C, S100 pF 
Risetime 3 Us 
Overshoot 5.0 % 
Slew Rate Ry 22k2 5 Vie 
(Voltage Follower, Gain of 1) 
Transient Response Vin = 20 mV, Co =3.5pF, 
(Voltage Follower, Gain of 10) Rp =2k2,C, S100 pF 
Risetime “2 us 
Overshoot 5.0 % 
Slew Rate Rp 22k2 5.5 V/us 
(Voltage Follower, Gain of 10) 
The following specificatians apply for OCC <T, < + 70°C 
Input Offset Voltage Rg S50k2 08 | 5.0 mV 
Average Input Offset Voltage Drift Rs <50k2 4 30 -pV/°C 
Input Offset Current 40 nA 
Average Input Offset Current Drift 25°C < Ta < 70°C .01 0.3 nA/°C 
0°C ST, S 25°C 02 0.6 nA/°C 
Input Bias Current : 200 nA 
Input Voltage Range +12 £13 Vv 
Common Mode Rejection Ratio Rg S50 k2Q 70 95 dB 
Supply Voltage Rejection Ratio Rg <50k2 15 150 pV/V 
Large-Signal Voltage Gain Ry, 2 2k2, Voyt = 110 V 15,000 
Output Voltage Swing R_ 210k £12 +14 V 
Ry > 2k2 | £10 +43 V 
Power Consumption 60 100 mW 





NOTES 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can, 8.3 mW/°C for 
_the Ceramic DIP, 6.3 mW/°C for Silicone DIP, 5.6 mW/°C for the Mini DIP and 7.1 mW/°C for the Flatpak package. 

2. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +1 25°C case temperature or +75 C ambient temperature. 
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UNPUT OFFSET CURRENT -nA POWER CONSUMPTION - mW 


SHORT CIRCUIT CURRENT - mA 


VOLTAGE GAIN - dB 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e 2 A777 


OPEN LOOP VOLTAGE 
GAIN AS A FUNCTION 
OF SUPPLY VOLTAGE 





























SUPPLY VOLTAGE = +V 


POWER CONSUMPTION AS 
A FUNCTION OF SUPPLY 
VOLTAGE 






































SUPPLY VOLTAGE - +V 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



































SUPPLY VOLTAGE - ty 
OUTPUT SHORT-CIRCUIT 
CURRENT AS A FUNCTION 
OF AMBIENT 
TEMPERATURE 


















































TEMPERATURE ~ °C 


TYPICAL PERFORMANCE CURVES 


PEAK-TO-PEAK OUTPUT SWING - V 


INPUT CURRENT - nA 


POWER CONSUMPTION - mW 


POWER DISSIPATION - mW 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


312 GRADE : -55°C < Ta < 125°C = 


393 GRADE: 0°C < Ty < 70°C 











SUPPLY VOLTAGE -+V 


INPUT CURRENT AS 
A FUNCTION OF 
AMBIENT TEMPERATURE 



































TEMPERATURE - °C 


POWER CONSUMPTION AS 
A FUNCTION OF AMBIENT 
a 





























TEMPERATURE - °C 
ABSOLUTE MAXIMUM 
POWER DISSIPATION AS 
A FUNCTION OF AMBIENT 
TEMPERATURE 



































AMBIENT TEMPERATURE -°C 
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MEAN SQUARE NOISE VOLTAGE - vHz 


INPUT RESISTANCE - MQ COMMON MODE VOLTAGE RANGE - +V 


PEAK-TO-PEAK OUTPUT SWING - V 


_ 

So 
_ 
— 


INPUT COMMON MODE 

VOLTAGE RANGE ASA 

FUNCTION OF SUPPLY 
VOLTAGE 


312 GRADE : -55°C < Ty < 125°C 
393 GRADE : 0°C < Ta< 70°C 



































SUPPLY VOLTAGE +V 


INPUT RESISTANCE AS 
A FUNCTION OF 
AMBIENT TEMPERATURE 


























TEMPERATURE - °C 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 


ae See a aoe 
—T Tl] 


Als Ihe 2 
ie ati 


Vg *£15V 
. °, 
Ta 725°C 











05 10 2.0 
LOAD RESISTANCE ~ k& 


INPUT NOISE VOLTAGE 
AND CURRENT ASA 
FUNCTION OF FREQUENCY 

































































FREQUENCY ~ Hz 


Ss 
ny 
we 


2HHz 


— 

5, 
nN 
= 


MEAN SQUARE NOISE CURRENT ~ A 


Ss 
© 
g 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ A777 


OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
FREQUENCY 








VOLTAGE GAIN - dB 








FREQUENCY - Hz 
OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
FREQUENCY FOR VARIOUS 
SAINCOMEE NSS SON OPTIONS 





VOLTAGE GAIN - dB 














FREQUENCY - Hz 
INPUT RESISTANCE, 
OUTPUT RESISTANCE, 

AND INPUT CAPACITANCE 
AS A FUNCTION OF FREQUENCY 


100M 














RESISTANCE - OHMS 


AND 393 GR 









































~t TTT 
yA777 


100 Ik 10k 100k 1M 
FREQUENCY - Hz 


VOLTAGE FOLLOWER 
TRANSIENT RESPONSE 
(GAIN OF 1) 


OUTPUT - mV 


INPUT CAPACITANCE - pF 


VOLTAGE GAIN - dB PHASE ~ DEGREES 
‘ u 


COMMON MODE REJECTION RATIO - dB 








TYPICAL PERFORMANCE CURVES 


OPEN LOOP PHASE 
RESPONSE AS A 
FUNCTION OF FREQUENCY 





1 0 1 we it i 108 407 


FREQUENCY - Hz 


FREQUENCY RESPONSE 
FOR VARIOUS 
CLOSED-LOOP GAINS 





1 10 100 1k 10k =—-100k 
FREQUENCY - Hz 


IM 10M 


COMMON MODE REJECTION 
RATtO AS A FUNCTION OF 
FREQUENCY. 




















FREQUENCY ~ Hz 


TRANSIENT RESPONSE 
TEST CIRCUIT 
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COMPENSATION CAPACITANCE - pF PEAK-TO-PEAK OUTPUT SWING - V 


CHANGE IN INPUT OFFSET VOLTAGE - pV 


OUTPUT VOLTAGE - V 














OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
FREQUENCY 


Eee 
AEH 


ote Nil 
EAA 
PTT | Neco MUTT TTT | 
OCCA CNET 
wrt | TU TT 
PTT THE 





0 
1k ; im 100k 1M 10M 


FREQUENCY - Hz 
COMPENSATION 
CAPACITANCE ASA 
FUNCTION OF CLOSED 
LOOP VOLTAGE GAIN 








CLOSED LOOP VOLTAGE GAIN - dB 


INPUT OFFSET VOLTAGE 
DRIFT AS A FUNCTION 
OF TIME 



































0 200 400 600 800 1000 


TIME - HRS. 


VOLTAGE FOLLOWER 


LARGE-SIGNAL 
PULSE RESPONSE 





Air thot 
Te 
cieeeinee 











0 10 2 3 40 56 60 70 80 9 
TIME ~ us 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ A777 
TYPICAL PERFORMANCE CURVES 


THERMAL RESPONSE OF INPUT OFFSET VOLTAGE STABILIZATION. TIME OF INPUT OFFSET 
TO STEP CHANGE OF CASE TEMPERATURE VOLTAGE FROM POWER TURN-ON 


25°C 1 125°C 
































Ty = 25° 
Vg *t 


CHANGE IN {NPUT OFFSET VOLTAGE - pV 
CAANGE !N INPUT OFFSET VOLTAGE - pV 
























































2° 3° 45 
TIME FROM HEAT APPLICATION ~ SECONDS TIME FROM POWER APPLICATION - MIN, 


FEED-FORWARD COMPENSATION 


LARGE SIGNAL FEEDFORWARD 
TRANSIENT RESPONSE 





> 
' 
oO 
Zz 
i 
> 
a 
e 
> 
Oo 






































2.0 3.0 4.0 5.0 6.0 
RESPONSE T! ME - us 


VOLTAGE OFFSET GAIN TEST CIRCUIT 
NULL CIRCUIT 


DIGITAL 
VOLTMETER D.C 


« INPUT 
(£10V FOR Vg = + 15V) 


TOLERANCE OF ALL UNMARKED 
RESISTORS 1S 1% 


SUGGESTED ALTERNATE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ 1 A777 


BIAS COMPENSATED LONG TIME INTEGRA 


R3" 
20kQ Ry 


OUTPUT 





30pF 


* Adjust Rg for minimum integrator drift 


CAPACITANCE MULTIPLIER 


lomo 
R 
C -1 C) 
R3 
_Yos*!os %1 
Re=R %3 
Ka > 2 
Cy O —C 
10uF Ry 
alt 10MQ 





+ 100 V COMMON MODE RANGE 
INSTRUMENTATION AMPLIFIER 






TYPICAL APPLICATIONS 


SAMPLE AND HOLD 


INPUT 


eee 


OUTPUT 


30pF 


AMPLIFIER FOR CAPACITANCE TRANSDUCERS 








OUTPUT 


30pF 
Co 
T_ TRANSDUCER 


Low Frequency Cutoff R, x C, ; 


HIGH SLEW RATE POWER AMPLIFIER 





INSTRUMENTATION AMPLIFIER WITH 
HIGH COMMON MODE REJECTION 


© OUTPUT 


R 
—2= _§ for best CMRR 


Re Ra 
Ag Rg 
Ro = Rg 
Sed. re 1) 


wA780 
PHASE LOCKED LOOP 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A780 is a Phase Locked Loop designed for use as a Color TV 
Subcarrier Regenerator and is constructed on a single silicon chip using the Fairchild Planar* epitaxial 
process. This integrated circuit, which uses an Automatic Phase Control (APC) loop, accepts the 
composite NTSC color video signal, extracts the color subcarrier reference and generates a CW signal 
suitable for use as a chroma demodulation reference. Other features include contro! of the CW phase 
(tint) by a DC voltage, blanking of the CW output during burst time and synchronous generation of an 
Automatic Color Control (ACC) voltage. 


The A780 in combination with the “A781 Chroma IF Amplifier and the “A746 Chroma 
Demodulator form a complete low cost, high quality chroma processing system for color TV receivers. 


The A780 is also useful as a communications phase locked loop system to select, amplify and 
demodulate AM, FM, FSK and SSB signals. 


COMPLETE COLOR TV SUBCARRIER REGENERATOR 
AUTOMATIC PHASE CONTROL LOOP 

DC TINT CONTROL 

SYNCHRONOUS ACC/KILLER DETECTOR 

COLOR BURST GATING AND BLANKING 
INTERNALLY REGULATED SUPPLY 


ABSOLUTE MAXIMUM RATINGS 


Supply Current 40 mA 
Current into Gate Input Terminal 5mA 
Peak-to-Peak Voltage at either APC or ACC Detector 

Input Terminals 5V 


Internal Power Dissipation 


Ceramic DIP 730 mW 
Storage Temperature Range 
Ceramic DIP —65°C to +150°C 


Operating Temperature Range O°Cto+ 70°C 


Lead Temperature 
Ceramic DIP (Soldering, 60 seconds) 300°C 


BLOCK TO wA746 CHROMA 


ODEMODULATOR 


DIAGRAM REFERENCE 


TO A781 CHROMA IF BURST INPUT FROM A781 
AMPLIFIER ACC TERMINAL ACC AMPLIFIER 
OUTPUT TERMINAL 
TERMINALS 


PHASE SHIFT 
CAPACITOR CRYSTAL 





O 
J 


Seas 
OSCILLATOR 
CONTROL 


TINT 
CONTROL 








OSCILLATOR 
CURRENT 
SOURCE 


‘Lerouno ‘: 
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CONNECTION DIAGRAM 
(TOP VIEW) 


TINT CONTROL [ ]1 16 | | ace oetector 
T 


TP 
oscictator | LJ 2 wake 


OUTPUT | [] 3 

GATE INPUT [ ] 4 
GROUND [ ]5 

OSCILLATOR 
FEEDBACK Lol © 


oscicator | L] 7 
CONTROL | [-] 8 


PHYSICAL DIMENSIONS 
6B—PACKAGE CERAMIC DIP 








TF 097 ~ O16 
STANDOFF WIDTH 


ORDER PART NO. U6B7780394 


NOTES: 

All dimensions in inches 

Leads are intended for insertion in 
hole rows on .300” centers 

They are purposely shipped with — 
“positive’’ misalignment to 
facilitate insertion 

Board-drilling dimensions should 
equal your practice for .020 inch 
diameter lead 

Leads are tin-plated kovar 


Package weight is 2.0 grams 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS * »A780 


STATIC ELECTRICAL CHARACTERISTICS (Tp = 25°C, Gate “‘ON,”’ Test Circuit 1 uniess otherwise specified) 





PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
Supply Current 26 mA 
Voltage at Supply Terminal 11.3 12.0 12.6 Vv 
Supply Regulation vt=21Vtovt=27V 40 mV 
Total Current into Oscillator Gate “OFF,"’ 50 k © resistor 

Output Terminals connected between Pin 10 4.2 5.8 7.6 mA 

and Pin 6, Pin 2 shorted 
to Pin3 

Current into either APC Detector 12 k Q resistor connected be- 

Output Terminal tween Pin 6 and Ground 12 40 LA 
Offset Voltage between ACC 50 k 2 resistor connected be- 

Detector Output Terminals (V45 -V 46) tween Pin 10 and Pin 6 -330 ~70 +300 mV 
Offset Voltage between APC Detector 50 k 2 resistor connected be- 

Output Terminals (V44 ~V49) tween Pin 10 and Pin 6 -315 -50 +315 mV 
Offset Voltage between Oscillator 12 k Q resistor connected be- 

Control Terminals (V7 ~Vg) tween Pin 6 and Ground, ~330 -20 +330 mV 
Offset Voltage between Oscillator Gate “OFF” .-200 +300 +800 mV 

Output Terminals (V5 -V3) 
Voltage at Oscillator Feedback Terminal 2.8 Vv 
Voltage at ACC Detector Input Terminal 6.0 6.5 7.0 V 
Voltage at APC Detector Input Terminal 6.0 6.5 7.0 V 
Voltage at Tint Contro! Terminal 200 300 mV 
Voltage at Tint Control Terminal Gate “OFF” 3 7.6 8.2 Vv 
Internal Power Dissipation 310 400 mV 





DYNAMIC ELECTRICAL CHARACTERISTICS (Tp, = 25°C, peak-to-peak burst level at APC Detector Input Terminal = 200mV. Standard 
NTSC Signal, f£,=3.579545MHz, Test Circuit 2 uniess otherwise specified.) 


PARAMETER 


Oscillator Pull-in Range 


Oscillator Static Phase Error 


Oscillator Control Sensitivity 


Input Resistance at Oscillator Feedback 


Terminal 


Input Capacitance at Oscillator 
Feedback Terminal 


Peak-to-Peak Current at Oscillator 
Output Terminal (Pin 3) 


ACC Detector Input Resistance 
ACC Detector Input Capacitance 


ACC Detector Sensitivity 


APC Detector Input Resistance 
APC Detector Input Capacitance 


APC Detector Sensitivity 


CONDITIONS MIN. 
f free run wig 

f free Suh fo 

f eerie tn + 120 Hz 

f free run = fo - 120 Hz 


Tint Control Wiper at Ground 


100 mV p-p burst level 
at ACC Detector Input 


Terminal, Oscillator Locked 


177 


TYP. 
+510 
-750 


+2.2 
-2.2 


12 


2.2 


45 


6.8 
2.2 
4.5 


+2.2 


2.2 
4.5 


MAX. 


UNITS 


kQ 


pF 


mA 


k 2 


pF 


mV DC/mV p-p 


kQ 


pF 
mV /Degree 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A780 


TYPICAL PERFORMANCE CURVES 


(Test Circuit 2 unless otherwise specified) 


SUPPLY VOLTAGE ASA 
FUNCTION OF SUPPLY 
_ CURRENT 


STATIC PHASE ERROR 
AS A FUNCTION OF 
FREQUENCY OF FSET 


STATIC PHASE ERROR 
AS A FUNCTION OF 
BURST INPUT LEVEL 


Ta * 25°C . PEAK TO PEAK 
14 L TEST CIRCUIT 1 BURST INPUT LEVELS AT APC 
ek dere | 


OPA = 3.579545 MHz 
Ye STANDARD NTSC SIGNAL 





SUPPLY VOLTAGE - V 





STATIC PHASE ERROR - DEGREES 
STATIC PHASE ERROR - DEGREES 


fy * 3.579545 MHz 
STANDARD NTSC SIGNAL 














“Bb 
-600 -400 -200 0 200 400 600 800 2000 10 50 100 500 1000 10,000 


SUPPLY CURRENT - mA FREQUENCY OFFSET ~ Hz PEAK TO PEAK BURST INPUT LEVEL AT APC DETECTOR - mV 


DIFFERENTIAL DC 
VOLTAGE AT ACC 
DETECTOR OUTPUT ASA 
FUNCTION OF BURST 
INPUT LEVEL 


a ae al 
Eee 


STANDARD NTSC ‘SI GNAL 


ee ee 


400 
10 PEAK BURST INPUT PEAK TO ~ PEAK BURST INP UT 
TEMPERATURE - °C LeveL At ‘A PC DETECTOR INPUT - mV LEVEL AT, ACC DETECTOR INPUT - mV 


FREQUENCY PULL-IN 
RANGE AS A FUNCTION OF 
BURST INPUT LEVEL 


STATIC PHASE ERROR 
AS A FUNCTION OF 
TEMPERATURE 


e 
i=) 


PONENTS OF TEST Cl cul T2A 
NRT URE ‘ean NTEGR Are 
UNDER TI 


a 
3 


- Hz 


8 





Os) 


LEVEL 


8 











* 3.579545 MHz 
STANDARD NTSC SIGNAL 


i 
aC Secs 
Ais He ee es 


0 


OUTPUT TERMINALS (V) ¢° Vy5, > mV 


wn 
w 
irry 
m4 
So 
uw 
i) 
‘ 
om 
Ss 
m4 
4 
ray 
a 
cd 
= 
a 
2 
= 
= 
Gu 


FREQUENCY PULL - IN RANGE 











DIFFERENTIAL DC VOLTAGE AT ACC DETECTOR 











1 ' 
Ss & & &£ SH Oo yu f& HD 


' 
a 


DIFFERENTIAL DC VOLTAGE AT APC 
DETECTOR OUTPUT TERMINALS Wy9-Vy))-mv 


DIFFERENTIAL DC 
VOLTAGE AT APC 
DETECTOR OUTPUT 
TERMINALS AS A 
FUNCTION OF OSCILLATOR 
FREQUENCY OFFSET 





e500 -400 300 -200 “100 0 100 200 300 400 500 
OSCILLATOR FREQUENCY OFFSET, AF - Hz 


APC DETECTOR OUTPUT 
AS A FUNCTION OF 
RELATIVE PHASE 
DIFFERENCE 


ee ferret Ra 
ee Ve 
Felis snl 
CECE 
To Ves 
{Try 


D74n 
100 mv fy * 3.579545 MHz 
LAL STANDARD NTSC SIGNAL 


-2 -20 -15 -10 5 0 
RELATIVE PHASE DIFFERENCE BETWEEN COLOR 
BURST AND LOCAL OSCILLATOR - DEGREES 


= 
$88 


APC DETECTOR DC OUTPUT VOLTAGE (V5 - V,,) - mV 
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PEAK - TO - PEAK CURRENT AT 


OSCILLATOR OUTPUT TERMINALS ~ mA 


OSCILLATOR OUTPUT AS A 
FUNCTION OF TINT 
CONTROL CURRENT 


wet TT] Tae 


PEAK - TO - PEAK VOLTAGE AT ji fel 
i OSCILLATOR FEEDBACK TERMINAL = 1,2V ie 
hanna nua 
inl SF 
HEE 
REeP ae Nae 
1 
eer | |S 
SS] 
~200 -100 0 100 0 ~ 300 
DC CURRENT INTO TINT CONTROL TERMINAL - pA 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ “A780 





TEST CIRCUIT 1 TEST CIRCUIT 2 


ACC DETECTOR OUTPUT 
oO O 


STANDARD NTSC 
SIGNAL INPUT 


pF s 
1002 1002 (Y- COMPONENT REMOVED) 
ACC SET-UP APC SET-UP 
22k2 20kQ — 20ka = 








+ 
V=t24V 
O 















36k0 2 pF 
43 180 180 562 65 pF 


0} : 
ie ne ae 'P3 PE 


01 01 ol 


aoe bee ae 


f = 3.579545 MHz 


a 
kQ pF 01 4Vv 
uF 
1kQ 270k2 | 
TINT <b = o GATE 63.528 ——e 


1kQ 1kQ 








= = CONTROL ~ ~ TO OSCILLOSCOPE INPUT BURST GATE TO BE CENTERED ON BURST, 
oO 0 OR VECTOR VOLTMETER GATE MEASURED AT PIN,2 TO BE 4 5x5 
EQUIVALENT CIRCUIT 
OSCILLATOR ACC DETECTOR ACC APC APC DETECTOR OSCILLATOR OSCILLATOR 
OUTPUT OUTPUT DETECTOR DETECTOR OUTPUT FEEDBACK CONTROL SUPPLY 
To OLINPUTS 6 o ZIN eso ee yh 7 


@? %@ “or jo OF @ 


TINT 
CONTROL 


@ Of JO 











GATE \Z 
INPUT 
© 
@ 
A S2.2k0 
GROUND 


© 4 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA780 


INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM 
(COMPLETE SCHEMATIC) 


COLOR 


CONTR 
KILLER 10k Ob 
THRESHOLD 

ADJUST 


B-Y OUTPUT R-Y OUTPUT | G-Y OUTPUT 


pA 781 pA 746 
CHROMA I|.F. AMPLIFIER CHROMA DEMODULATOR 
2 3 4 5 6 


2 3 4 5 6 


220pF 
NORMAL 
O 


COMPOSITE 


VIDEO 
i INPUT 
47 pF 


4700 +24V 
47 pF 


O 
1 
kQ 


SKEW 


25 
| kQ 


CHROMA SUBCARRIER REGENERATOR 


om 12 pF 
FERRITE BEAD 3.579545 MHz 
TINT 
CONTROL 


270 
kQ 


Ke-~<t 5 P-P 


1.5 pF HORIZONTAL 
ko PULSE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * A780 


INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM 


(BLOCK DIAGRAM) 


CHROMA 


PHASE 
SHIFT 
NETWORK 


ACC 
DETECTOR 


VOLTAGE 
REGULATOR 


KILLER 
THRESHOLD 


KILLER 
SWITCH 


CHROMA LEVEL 


pAT81 
CHROMA I.F. 


APC 
DETECTOR 


2A780 


CHROMA SUBCARRIER 
REGENERATOR 


0c. CHROMA 


(+) CHROMA 
INPUT 


CHROMA 
OUTPUT 
NETWORK 


{—} CHROMA 
INPUT 


SYNCHRONOUS 
DETECTORS 


LEVEL CONTROL 


t BURST GATING PULSE 
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CHROMA REFERENCES 


DEMODULATOR 


PHASE SHIFT 
NETWORK 


MATRIX 
ANO 








WwA781l 


GAIN CONTROLLED IF AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The “A781 is a dual gain controlled IF amplifier designed for use as a 
Color TV Chroma IF Amplifier and constructed on a single silicon chip using the Fairchild Planar* 
epitaxial process. The first section is a gain controlled chroma signal amplifier whose output is used to 
drive a subcarrier regenerator circuit. The gain of the second section is controlled by means of an 
external DC voltage to set chroma level. In addition, the second stage may be gated off to provide 
“color killing’’ action in the absence of a color signal with the trip point of the gate adjusted 
externally. 


The #A781 in combination with the “A780 Phase Locked Loop Subcarrier Regenerator and the 
#A746 Chroma Demodulator forms a complete low cost, high quality chroma processing system for 
color TV receivers. 


The #A781 is also useful as a gain-controlled, intermediate-frequency amplifier in AM and FM 
communication circuits. 


COMPLETE COLOR TV CHROMA IF AMP 

10 MHz BANDWIDTH 

AUTOMATIC COLOR CONTROL (ACC) AMPLIFIER 
DC CHROMA LEVEL CONTROL 

ADJUSTABLE COLOR KILLER 

OUTPUT SHORT CIRCUIT PROTECTION 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 30 V 
Internal Power Dissipation 

Ceramic DIP 670 mW 
Storage Temperature Range 

Ceramic DIP —65°C to +150°C 
Operating Temperature Range O°C to+ 70°C 
Lead Temperature 

Ceramic DIP (Soldering, 60 seconds) 300°C 
Output Short Circuit Duration 30 seconds 


BLOCK DIAGRAM: 


O 
CHROMA 


CHR' 
OUTPUT 2 DEMODULATOR 


CHROMA INPUT 


OMA 


ACC INPUT 
FROM pA780 
CHROMA SUBCARRIER 
REGENERATOR ACC 
DETECTOR OUTPUT 


rm 
CHROMA SUBCARRIER 
REGENERATOR ACC DETECTOR 
AND APC DETECTOR INPUTS 
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CONNECTION DIAGRAM 


ACC INPUT ACC INPUT 
CHROMA INPUT 1 KILLER ADJUST 
GAIN PRESELECT DECOUPLE 
GROUND DECOUPLE 
NC CHROMA 
LEVEL CONTROL 
CHROMA OUTPUT 1 CHROMA OUTPUT 2 
CHROMA INPUT 2 V+ 


PHYSICAL DIMENSIONS 
6A PACKAGE - CERAMIC DIP 


x 


JAR AA AAA’ 
fg 

NOM 
car AT TAT ATA, 





ORDER PART NO. U6A7781394 


NOTES: 

All dimensions in inches 

Leads are intended for insertion in 
hole rows on .300” centers. They 
are purposely shipped with ‘‘posi- 
tive’’ misalignment to facilitate 
insertion 

Board-drillting dimensions should 
equal your practice for .020 inch 
diameter lead 

Leads are tin-plated kovar 


Package weight is 2.0 grams 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e yA781 


ELECTRICAL CHARACTERISTICS (NOTE 1) 





PARAMETER CONDITION MIN. TYP. MAX. UNITS 
Supply Current Rig =Rig= I MQ ~ 8 13 18 mA 
Supply Current 17 24 31 mA 
Internal Power Dissipation 400 550 mW 
Short Circuit Load Current, Chroma Output 1 Rig =02 20 42 mA 
Short Circuit Load Current, Chroma Output 2 Rig= O02 20 36 mA 
DC Voltage at Chroma Output 1 Terminal 15.5 17.5 20.0 Vv 
DC Voltage at Chroma Output 2 Terminal 17.5 18.0 18.5 V 
Gain, ACC Amplifier Stage 14 17 19 dB 
Gain Reduction ACC Amplifier Stage Vacc = V1 -V¥14 = OmMvV to 12 14 16 dB 
V4 -V44 2-75 mV 

Maximum Gain, Chroma Level Amplifier Stage 12 15.8 17 dB 
DC Voltage at Chroma Level Control Terminal Chroma Level Control set for 

for 90% Maximum Output Level, Chroma 90% Maximum Output 2.3 3.5 4.8 Vv 

Level Amplifier Stage 
DC Voltage at Chroma Level Contro! Terminal Chroma Level Control Wiper set 

for 10% Maximum Output Level, Chroma for 10% of Maximum Output 17 19.5 21.7 V 

Level Amplifier Stage 
Killer ““ON” Threshold 16.6 17.0 V 
Killer “OFF” Threshold 16.0 16.3 V 
DC Voltage at Decouple Terminal.Pin 11 15 15.5 16 Vv 
DC Voltage at Decouple Terminal,Pin 12 14.5 15.3 16 Vv 
DC Voltage at Gain Preselect Terminal 0.7 1.0 1.2 V 
DC Voltage at Chroma Input 1 Terminal 1.7 V 
DC Voltage at Chroma Input 2 Terminal 1.4 V 
Gain Change with V*, Chroma Level vt=24VtoVt=21V -1.9 -0.4 1.6 dB 

Amplifier Stage vt =24VtoV*=27V -1.9 0.8 1.6 dB 


Adjust Input Level at 
Chroma Input 2 for 
Output Level = 1.0 V RMS 
at Maximum Gain. 

Set Chroma Level Contro! 
Wiper for Output Level = 


100 mV RMS 
Gain Change with Temperature, Ta = 25°C to Ta = 70°C 0.7 dB 
Chroma Level Amplifier Stage Adjust Input Level at Chroma 


Input 2 for Output Level = 
1.0 V RMS at Maximum Gain. 
Set Chroma Level Control 
Wiper for Output Level = 


100 mV RMS 
Chroma Input 1 Resistance 2.4 kQ 
Chroma Input 1 Capacitance 6.2 pF 
Chroma Input 2 Resistance 2.4 kQ 
Chroma Input 2 Capacitance 4.2 pF 


NOTE (1) 
Ta = 25°C, vi= 24 V, Rig =3.3k Q, Rig = 2.7 k 2, Chroma Level Controi Wiper at Ground, Voltage at ACC Input Terminals = 10 V, 


zero Differential Voltage between ACC Input Terminals, f = 3.58 MHz, Peak-to-peak Input at Chroma Input 1 = 200 mV, Peak-to-peak 
Input at Chroma Input 2 = 400 mV, uniess otherwise specified. Refer to Test Circuit 1. 
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SUPPLY CURRENT - mA 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A781 


SUPPLY CURRENT ASA 
FUNCTION OF SUPPLY 
VOLTAGE 












































22 24 «26 «28380 32 


SUPPLY VOLTAGE - V 


SET SUPPLY 


FOR 
Viqz10V 


KILLER 
ADJUST DECOUPLE 


93 








GAIN, ACC AMPLIFIER - V/V 


ACC AMPLIFIER GAIN AS 
A FUNCTION OF 
DIFFERENTIAL DC 
VOLTAGE AT ACC INPUT 
TERMINALS 




















Ea 
ei acai 
SEeZAnREREGo 


0 
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DIFFERENTIAL DC VOLTAGE AT ACC INPUT TERMINALS Vy > Vyq) - mv 


TEST CIRCUIT 


14 13 12 in| 


ACC KILLER DE- DE- 
INPUT 


pA781 


GAIN 
CHROMA — PRE- 
INPUT? SELECT GND. 


a 3 4 


EQUIVALENT CIRCUIT 


CHROMA 
LEVEL 
DECOUPLE CONTROL 








CHROMA 
INPUT I 


$4 
GROUND 


o6 
CHROMA 


GAIN CHROMA 
PRESELECT OUTPUT 1 


INPUT 2 
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GAIN, ACC AMPLIFIER - (dB) 


9 


CHROMA CHROMA V+ 
ADJUST COUPLE COUPLE LEVEL OUTPUT 2 


1 


6 


CHROMA 
OUTPUT#2 


GAIN, CHROMA LEVEL AMPLIFIER, - V/V 


CHROMA LEVEL AMPLIFIER 


GAIN AS A FUNCTION OF 
DC VOLTAGE AT CHROMA 


LEVEL CONTROL TERMINAL 






































DC VOLTAGE AT CHROMA LEVEL CONTROL TERMINAL - V 


CHROMA CHROMA 
OUTPUT 


INPUT 
2 


7 


3.58MHz 
INPUT 


18 


16.9 


GAIN, CHROMA LEVEL AMPLIFIER, - (dB) 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e« y4A781 





INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM 




















O+24V 
B-Y OUTPUT | R-Y OUTPUT | G-Y OUTPUT 
‘eve 
330 
KILLER 16KQ- CONTROL 
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ADJUST Ol pF 
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200 pF 


a 27kQ 


220 pF 
NORMAL 
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VIDEO 
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SET-UP S90 


= 4702 +24V 


47 pF 0 


BUF 62k2 62k0 


22ka 
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pA 780 
CHROMA SUBCARRIER REGENERATOR 














1kQ 3EKQ 
12 pF 65pF 
FERRITE BEAD 3.579545 MHz 
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CHROMA 
INPUT 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e yuA781 







INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM 


(BLOCK DIAGRAM) 







KILLER 
THRESHOLD 








KILLER 
SWITCH 
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INPUT 


CHROMA 
OUTPUT 
NETWORK 








CHROMA LEVEL 








pA781 
CHROMA |.F, 


(-) CHROMA 
INPUT 









MATRIX 
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SHIFT 
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CHROMA REFERENCES 









DEMODULATOR 


Acc APC PHASE SHIFT 
DETECTOR DETECTOR NETWORK 









VOLTAGE 
uared 
CHROMA SUBCARRIER 
REGENERATOR 


t BURST GATING PULSE 
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WA795 
FOUR QUADRANT MULTIPLIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A795 is a four Quadrant Analog Multiplier constructed on a single silicon 


chip using the Fairchild Planar* epitaxial process. The »A795 provides excellent linearity and operates over In Rtn a“ DEE OT Ne) rede 


a wide supply range and input voltage range. The differential output current is the product of two input 
analog voltages multiplied by a pre-determined scale factor. The uA/95 is ideally suited for applications as 
a multiplier, squarer, divider, phase detector, frequency doubler or balanced modulator. 





? 

e EXCELLENT LINEARITY os 

¢ HIGH INPUT VOLTAGE RANGE . i | 
© WIDE SUPPLY VOLTAGE OPERATION Fi ie 

¢ WIDE BANDWIDTH i oe ror fan 
© EXCELLENT PHASE MATCHING 


’ : : r 095 375 
© ADJUSTABLE GAIN FACTOR 13 Bot | gy. go || os zs 
¢ EXCELLENT TEMPERATURE STABILITY 








All dimensions in inches 





Leads are intended for insertion in 
ABSOLUTE MAXIMUM RATINGS hole rows on .300” centers 
Applied Voltage (Note 1) : BON eS 
Differential Input Signal V,-Vj,= £(6+1,; R,) eM ad 
V,-Vg= £(6+1,;R,) = | Board-drilling dimensions should 

Maximum Bias Current 10 mA equal your practice for .020 inch 
Power Dissipation (Note 2) 670 mW ee ects Asesas 
Storage Temperature Range —65°C to +150°C Package weight is 2.0 grams 
Operating Temperature Range 0°C to +70°C re Sipine NG 
Lead Temperature (soldering, 60 seconds) 300°C RIDER PART NG! MeAr7abs23 


EQUIVALENT CIRCUIT 


CONNECTION DIAGRAM 


DIODE BIAS NON-INVERTING OUTPUT — INVERTING OUTPUT 


DIODE BIAS (] 1 14 [7] INVERTING OUTPUT 
NON-INVERTING OUTPUT {_| 2 13 [_] X-SCALE FACTOR ADJUST 
Y-SCALE FACTOR ADJUST [_] 3 12 |] X INVERTING INPUT 
Y NON-INVERTING INPUT [_] 4 


9[] X NON-INVERTING INPUT 
8{J Y INVERTING INPUT 


ALL RESISTOR VALUES IN Q 


Y-SCALE X-SCALE 
FACTOR FACTOR 
ADJUST ADJUST 





Notes on following page. ' “*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ y»A795 


ELECTRICAL CHARACTERISTICS (Note 3; T, = 25°C unless otherwise specified) 


PARAMETER CONDITIONS MIN. TYP. 
Linearity Error in % 
Of Full Scale —10<Vy < +10 Vy = +10V 1.0 
-—10<V, < +10 V, = —10V 2.0 
—10<V, < +10 V, = +10V 2.0 
—10<V, < +10 V. = —10V 2.0 
Squaring Mode Error 0.75 
Scale Factor —  2R, 0.1 
Adjustable. I, Ry Ry 
Input Resistance f= 20Hz 20 
Differential Output Resistance f= 20Hz 300 
Input Bias Current 2.0 
Input Offset Current 0.4 
Frequency Response —3 dB Bandwidth 3.0 
3° Relative Phase Shift 750 
1% Absolute Error Due to 30 
Input-Output Phase Shift 
Input Voltage Range +10.5 +12 
Common Mode Gain —40 —50 
Output Common Mode Voltage 21 
Differential Output Voltage Swing +14 
Positive Supply Voltage Rejection Ratio 5.0 
Negative Supply Voltage Rejection Ratio 10 
Negative Supply Current 6.0 
Power Consumption 135 
The following specifications apply for0°C < T, < +70°C: 
Linearity Error in % -10<V,<+10 V,=+10V 15 
Of Full Scale —-l0<Vy<4+10 VW=—10V. 3.0 
-10<V,<+10 V,=+10V 3.0 
—10<V, < +10 V, = —10V 3.0 
Squaring Mode Error 1.0 
Average Temperature Coefficient 
Of Input Offset Current 2.0 


NOTES: 

(1) Voltage applied between pins 2-1, 14-1, 1-9, 1-12, 1-4, 1-8, 12-7, 9-7, 8-7, 4-7. 
(2) Applies for ambient temperature to 70°C. 

(3) Connected as shown in Figure 1, set up 1, with resistor values as shown. 


TYPICAL ELECTRICAL CHARACTERISTICS 


ERROR CONTRIBUTED BY 
INPUT DIFFERENTIAL 
AMPLIFIER CHARACTERISTICS 


FOUR-QUADRANT MULTIPLIER 
TRANSFER CHARACTERISTIC 


SQUARING MODE 
TRANSFER CHARACTERISTIC 








o 
. 
a 





























OUTPUT VOLTAGE - V 
QUTPUT VOLTAGE - V 














0.2 





ERROR PERCENT OF FULL SCALE - % 
o 
> 










































































2.0 0 2.0 6.0 10 
INPUT VOLTAGES - V 


X INPUT VOLTAGE - V Ry OR Ry~ kQ 
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ERROR PERCENT OF FULL SCALE - % 


MAX. 


UNITS 


0.8 


ad 
a 


beg 
> 


= 
~u 


2.0 % 
% 
4.0 % 
4.0 % 
% 


MQ 
—kQ 
12 uA 
2.0 HA 
MHz 
kHz 
kHz 


dB 


mV/V 
mvV/V 
mA 
mW 


7.0 
170 


% 
% 
% 
% 
% 


nA/°C 


ERROR CONTRIBUTED BY 
INPUT DIFFERENTIAL 
AMPLIFIER CHARACTERISTICS 



































6.0 7.0 80 9.0 10 il 12 
Ry OR Ry - k&@ 


FAIRCHILD LINEAR INTEGRATED CIRCUITS * “A795 





TYPICAL ELECTRICAL CHARACTERISTICS 


MAXIMUM ALLOWABLE INPUT OFFSET ADJUSTMENT 
VOLTAGE VERSUS OUTPUT 
VOLTAGE (PIN 1 OR PIN 7) 


TO PIN 8 
Y-OFFSET ADI. 


TO PIN 12 


10k!) $=-———O >» OFFSET ADI. 





MAX PEAK INPUT VOLTAGE - V 




















8.0 
My OR Vz V for Vt = 15 V, R= 10 kQ 
Vt = 32V, R= 22 kQ 


For best output accuracy, use above network; see RECOMMENDED 
ZERO ADJUST AND SCALE SETTING PROCEDURE on back page. 


TYPICAL APPLICATIONS 


MULTIPLY WITH OP-AMP LEVEL SHIFT 


RESISTOR® R, | R, | R,, R, 
UP TOLERANCE _|s% 1% 1% 1% [1% 1% 0.59% 15% | 5% 


Vt=432V, V0 = —-15V 








—10V<Vy <+10V | 9.1} 121 121 15 
—10V <V, <+10V 


Vt = +15V, Vi =—-15V 


1 
2 | -BV<V, <+5V 
| —5V <Vy <+5V 
3 








Vi = +15V, V = —15V] 
—10V <V, <+10V 
—10V <Vy <+10V 


























*All resistors are k ohms 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ y»A795 


~ TYPICAL APPLICATIONS 


DIVIDE AND SQUARE ROOT FREQUENCY DOUBLER 


‘ate OUTPUT OFFSET ADJUST 
O +15V 9 25kQ—-15V 
o—wn—_o 


5% 5% 
8.2kQ 8.2kQ 


Ry = 8.2kQ Ry = B2kQ 


v= +15V 
Bin = COScot O ? 
(<5 Vp-p] 







OFFSET ADJUST 
: 1.0uF 


[of 


Cy = * cos2 wt 


DIVIDE (SWITCH S, OPEN) SQUARE ROOT (SWITCH S, CLOSED) 
Vy NO Vy INPUT 





Vo = Wy rgzeaas 9.1kQ 
O<Vy <5.0V . = 
0 
Figure 2 Figure 3 


RECOMMENDED ZERO ADJUST AND SCALE SETTING PROCEDURE 


With V = Vy = 0 volts adjust the output offset adjustment until the output of the external amplifier reads zero volts. Set V, = 5.000 volts, 
Vy = 0.000 volt and adjust the Y-input offset contro! until the output amplifier reads zero volts. Repeat this procedure for V, = 0.000 volt, 
Vy = 5.000 volts and adjust the X-input offset control until the output amplifier reads zero volts. This procedure should be repeated until 
complete null is achieved. ; 

Next, set V. = V, = 5.000 volts and adjust the K factor potentiometer until the output reads the desired output. 

Vout = 2.500V = K Vy Vy for a K factor of .100. 

When a high degree of accuracy is unnecessary for small output signals, the above procedure may be simplified by eliminating the output 
offset adjustment. 


_ SUGGESTIONS AND GENERAL PRECAUTIONS 


The high frequency performance of the «A795 is primarily determined by two conditions. One, by the load resistors and the associated stray 
output capacitance of the multiplier and two, the operational amplifier used at the output. For maximum frequency of operation, low value load 
resistors and a A715 wideband high slew rate operational amplifier should be used. 

Phase shift at higher frequencies due to load resistors and output stray capacitances and relative phase shift between X and Y channels should 
be considered for maximum accuracy. As an example if the input to output phase shift is only 0.6°, the output product of two sine waves will 
exhibit a vector error of 1%. A 3° relative phase shift between the input signals will result in a vector error of 5%. 


_ The normal circuit precautions should be taken to avoid parasitic oscillation. Leads should be as short as possible and the power supplies should 


be decoupled: with a 0.1 uF high frequency capacitor. An RC parasitic suppression network of 510 Q in series with a 10 pF from each input 
to ground can be used to reduce the Q, of a source-tuned circuit, which may cause the oscillation. As an alternate solution, a 5109 resistor 
network can be placed in series with each input of the A795. 
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uA796 


DOUBLE-BALANCED MODULATOR/DEMODULATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A796 is a monolithic Double-Balanced Modulator/Demodulator 
constructed on a single silicon chip using the Fairchild Planar* epitaxial process. This circuit produces 
an output voltage which is the product of an input voltage (signal) and a switching function (carrier). 
Communications applications include modulation and demodulation of AM, SSB, DSB, FSK, FM 
and phase encoded signals. Signal conditioning techniques possible include frequency doubling and 
halving, linear mixing and chopping, with additional uses as phase detectors in phase tocked loops 
and as differentiators in NRZ and phase encoded digital tape and disk memories. 


EXCELLENT CARRIER SUPPRESSION 
LOW OFFSETS AND DRIFT 

FULLY BALANCED INPUTS AND OUTPUT 
USEFUL TO 100 MHz 

WIDE RANGE OF APPLICATION 


ABSOLUTE MAXIMUM RATINGS 


Internal Power Dissipation (Note 1) 
Metal Can 
Ceramic DIP 
Applied Voltage (Note 2) 
Differential Input Signal (V7 — Vg) 
Differential Input Signal (V4 — V4) 
Input Signal (V2 — V4, V3 — V4) 
Bias Current (5) 
Storage Temperature Range 
Metal Can, Ceramic DIP 
Operating Temperature Range 
Military (312 Grade) 
Commerical (393 Grade) 
Lead Temperature 
Metal Can, Ceramic DIP (Soldering, 60 seconds) 


EQUIVALENT CIRCUIT 


OUTPUT 


CARRIER 
INPUT 


(- 
SIGNAL 
INPUT 


Notes on following page. 


500 mW 

670 mW 

30 V 

+5.0V 

+(5+ I5Re) V 
5.0V 

12mA 


—65°C to +150°C 


—55°C to +125°C 
0°C to +70°C 


300°C 


(-) O 9(12) 


Pin numbers, see Note 3. 





191 


CONNECTION DIAGRAMS 


10 LEAD METAL CAN 
(TOP VIEW) 


(+) SIGNAL INPUT ¢y fy) (-) OUTPUT 


GAIN ADJUST €) 2 g © ([-) CARRIER INPUT 


GAIN ADJUST €) 3 7Q© (+) CARRIER INPUT 


(-) SIGNAL INPUT (+) OUTPUT 


Pin 10 electrically connected to case 
through substrate. 


ORDER PART NOS: U5E7796312 
U5E7796393 


14 LEAD DIP 
(TOP VIEW) 


(+) SIGNAL INPUT[ ] 1 
GAIN ADJusT [_] 2 
GAIN ADJusT [_} 3 

(-) SIGNAL INPUT{ | 4 


(+) OUTPUT |_| 6 
8 [_] (+) CARRIER INPUT 


ORDER PART NOS: 
For Ceramic DIP 
U6A7796312 
U6A7796393 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A796 





312 GRADE 


ELECTRICAL CHARACTERISTICS (Tq = 25°C, Figure 1 unless otherwise specified) 


PARAMETER 


Carrier Feedthrough 


Carrier Suppression 


Transadmittance Bandwdith 


Voltage Gain, Signal Channel 


Input Resistance, Signal Port 


{nput Capacitance, Signal Port 


Single Ended Output Resistance 
Single Ended Output Capacitance 
Input Bias Current 

Input Bias Current 

Input Offset Current 

Input Offset Current 


Average Temperature Coefficient 
of Input Offset Current 


Output Offset Current 


Average Temperature Coefficient 
of Output Offset Current 


Signal Port Common Mode Input Voltage Range 
Signal Port Common Mode Rejection Ratio 
Commen Mode Quiescent Output Voltage 
Differential Output Swing Capability 

Positive Supply Current 

Negative Supply Current 


Power Dissipation 


NOTES 


CONDITIONS 


Vc = 60 mV (rms) sine wave 
fc = 1.0 kHz, offset adjusted 
Vc = 60 mV (rms) sine wave 
fc = 10 MHz, offset adjusted 
Vc = 300 mMVpp square wave 
fc = 1.0 kHz, offset adjusted 
Vc = 300 MVpop square wave 
fc = 1.0 kHz, offset not adjusted 


fg = 10 kHz, 300 mV (rms) 
fc = 500 kHz, 60 mV (rms) sine wave 
offset adjusted 
fs = 10 kHz, 300 mV (rms) 
fc = 10 MHz, 60 mV (rms) sine wave 
offset adjusted 
R, = 500 
Carrier Input Port, Vc = 60 mV (rms) sine wave 
fg = 1.0 kHz, 300 mV (rms) sine wave 
Signal Input Port, Vg = 300 mV (rms) sine wave 
V7 - Vg =0.5 Vdc 
Vs = 100 mV (rms), f = 1.0 kHz 
V7 - Vg =0.5 Vde 
f = 5.0 MHz 
V7 - Vg =0.5 V de 
f = 5.0 MHz 
V7 - Vg =0.5 V de 
f = 10 MHz 
= 10 MHz 
(14 + 14)/2 
(I7 + tg)/2 
(Iq - 14) 
(17 - Ig) 
(-55°C < Ta < +125°C) 


(1g — Ig) 
(~55°C < Ty < +125°C) 


fg = 1.0 kHz 
V7 - Vg = 0.5 V de 





TYP. MAX. 


40 


UNITS 


pV (rms) 


uv (rms) 


mV (rms) 


mV (rms) 


dB 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 8.3 mW/°C for 


the Ceramic DIP package. 


2. Voltage applied between pins 6-7, 8-1, 9-7, 9-8, 7-4, 7-1, 8-4, 6-8, 2-5, 3-5. 
3. Pin numbers are for TO-100 package in al! specification tables. Parenthesis in Equivalent Circuit denotes DIP package. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e y»A796 


393 GRADE 


ELECTRICAL CHARACTERISTICS (Tq = 25°C, Figure 1 unless otherwise specified) 


PARAMETER 


Carrier Feedthrough 


Carrier Suppression 


Transadmittance Bandwidth 


Voltage Gain, Signal Channel 


Input Resistance, Signal Port 


Input Capacitance, Signal Port 


Single Ended Output Resistance 
Single Ended Output Capacitance 
Input Bias Current 

input Bias Current 

Input Offset Current 

Input Offset Current 


Average Temperature Coefficient 
of input Offset Current 


Output Offset Current 


Average Temperature Coefficient 
of Output Offset Current 


Signal Port Common Mode Input Voltage Range 
Signal Port Common Mode Rejection Ratio 
Common Mode Quiescent Output Voltage 
Differential Output Swing Capability 

Positive Supply Current 

Negative Supply Current 


Power Dissipation 


CONDITIONS, 


Vc = 60 mV (rms) sine wave 
fc = 1.0 kHz, offset adjusted 
Vc = 60 mV (rms) sine wave 
fc = 10 MHz, offset adjusted 
Vc = 300 MVpp square wave 
fc = 1.0 kHz, offset adjusted 
Vc = 300 MVpp square wave 
f¢ = 1.0 kHz, offset not adjusted 


fs = 10 kHz, 300 mV (rms) 
fo = 500 kHz, 60 mV (rms) sine wave 
offset adjusted 
fs = 10 kHz, 300 mV (rms) 
fc = 10 MHz, 60 mV (rms) sine wave 
offset adjusted 
Ry = 502 
Carrier Input Port, Vc = 60 mV (rms) sine wave 
fs = 1.0 kHz, 300 mV (rms) sine wave 
Signal Input Port, Vs = 300 mV (rms) sine wave 
V7 -Vg =0.5 Vde 


Vs = 100 mV (rms), f = 1.0 kHz 
V7 -Vg =0.5 V de 


f = 5.0 MHz 
V7 -Vg=0.5 Vdc 


f=5.0 MHz 
V7 - Vg =0.5 Vde 


f = 10 MHz 
f = 10 MHz 
(14 + 14)/2 
(l7 + 1g)/2 
(lq — 14) 
(17 — Ig) 


O°C <Ta <+70°C 


(1g — Ig) 
0°C <Ta <+70°C 


fg = 1.0 kHz 
V7 - Vg = 0.5 V de 


(lg + Ig) 


(149) 
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UNITS 


uV (rms) 


nV (rms) 


mV (rms) 


mV (rms) 





CARRIER SUPPRESSION - dB 


CARRIER OUTPUT VOLTAGE - mVrms 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A796 


TYPICAL PERFORMANCE CURVES 


CARRIER SUPPRESSION 
VERSUS CARRIER 
INPUT LEVEL 




















0 100 200 300 400 500 


CARRIER INPUT LEVEL - Mme 


CARRIER FEEDTHROUGH 
VERSUS FREQUENCY 


10 






































"0.05 0.1 0.5 1.0 5.0 10 50 


CARRIER FREQUENCY - MHz 


SIDEBAND OUTPUT 
VERSUS CARRIER LEVELS 








OUTPUT AMPLITUDE OF EACH SIDEBAND - Vrms 


























CARRIER LEVEL - mVrms 
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SUPPRESSION BELOW EACH FUNDAMENTAL 
CARRIER SIDEBAND - 48 


SINGLE ENDED VOLTAGE GAIN - dB 


Yo] ~ TRANSADMITTANCE - mmho 


CARRIER SUPPRESSION 
VERSUS FREQUENCY 



































70 
0.065 0.1 0.5 1.0 5.0 10 50 
CARRIER FREQUENCY - MHz 


SIGNAL-PORT FREQUENCY 
RESPONSE 


Ry 3.9K, Ry * 5000 






























































“0,01 0.1 1,0 10 100 
FREQUENCY - MHz 


SIDEBAND AND SIGNAL 
PORT TRANSADMITTANCES 
VERSUS FREQUENCY 


FRR ART 


UE TET ENVY 
[ sipepano} | UT Ty AY 


0.6 ttt rt Tt 






0.8 











SIGNAL PORT 
TRANSADMI TTANCE 





| 2 - = 
Yon ie Vout 79 Vz - Vg + 0.5 Vee 





Iie 1 1oyad ' tore iy 
SIDEBAND 
TRANSADMITTANCE 

lou (EACH SIDEBAND) +) 
eh Vin StonaLy = | OU 























0.1 1.0 10 100 1000 
CARRIER FREQUENCY - MHz 


FAIRCHILD LINEAR INTEGRATED CIRCUITS « »A796 


TYPICAL APPLICATIONS 


TYPICAL MODULATOR CIRCUIT 











O 
+12V 


O1pF 3.9kQS 3.9kQ 


CARRIER INPUT ~ 
Ve O——_—_—+] 

Vg ©) 
MODULATION !NPUT 


—8V 
Note: Sj is closed for ‘‘adjusted’’ measurements. 


Fig. 1 


PRODUCT DETECTOR 











CARRIER INPUT 
300 mV (rms) 


F 
if (DEMODULATED 


SSB SIGNAL 
INPUT AF OUTPUT 


This figure shows the ~A796 used as a single sideband (SSB) suppressed carrier demodulator (product detector). The carrier signal is applied 
to the carrier input port with sufficient amplitude for switching operation. A carrier input level of 300 mVirms) is optimum. The composite 
SSB signa! is applied to the signal input port with an amplitude of 5.0 to 500 mV(rms). All output signal components except the desired 
demodulated audio are filtered out, so that an offset adjustment is not required. This circuit may also be used as an AM detector by applying 
composite and carrier signals in the same manner as described for product detector operation. 


Fig. 2 


FREQUENCY DOUBLER Hey 


O 
Ayo Cos 2wt 


€o Coswt 


—Ayegcos 2wt 


—8V 


The frequency doubler circuit shown will double low-level signals with low distortion. The vatue of C should be chosen for low reactance at the 
operating frequency. 


Signal level at the carrier input must be less than 25 mV peak to maintain operation in the linear region of the switching differential amplifier. 
Levels to 50 mV peak may be used with some distortion of the output waveform. If a larger input signal is available a resistive divider may be 
used at the carrier input, with full signal applied to the signal input. 


Fig. 3 
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UA7800 SERIES 
THREE - TERMINAL POSITIVE VOLTAGE REGULATORS 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The uwA7800 series of Three-Terminal Positive Voitage Regulators are 


constructed using the Fairchild Planar* epitaxial process. These regulators employ internal current VOLTAGE RANGE 


limiting, thermal shutdown and safe-area compensation making them essentially blow-out proof. If uA7805 
adequate heat sinking is provided, they can deliver over 1A output current. They are intended as uA7806 
fixed-voltage regulators in a wide range of applications including local, on-card regulation for uA7808 
elimination of noise and distribution problems associated with single point regulation. !n addition to uA7812 
use as fixed voltage regulators, these devices can be used with external components to obtain A7815 
adjustable output voltages and currents and as the power pass element in precision regulators. pans 
M 
wA7824: 
OUTPUT CURRENT IN EXCESS OF 1 AMP 
NO EXTERNAL COMPONENTS CONNECTION DIAGRAMS 
INTERNAL THERMAL OVERLOAD PROTECTION TO 220 LAS Ne NER Renn Ge 


(TOP VIEW) 
INTERNAL SHORT CIRCUIT CURRENT LIMITING 


OUTPUT TRANSISTOR SAFE-AREA COMPENSATION 
AVAILABLE IN THE PLASTIC TO-220 AND THE METAL TO-3 PACKAGE 


ABSOLUTE MAXIMUM RATINGS 


Input Voltage (5 V through 18 V) 35 V 

(24 V) 40 V 

Internal Power Dissipation (Note 1) Internally Limited 

Storage Temperature Range —65°C to +150°C 
Operating Junction Temperature Range 0°C to +125°C ORDER PART NOS: UGH7805393 
Lead Temperature (Soldering, 60 second time limit) TO-3 Package 300°C UGH7806393 
(Soldering, 10 second time limit) TO-220 Package 230°C UGH7806393 


UGH7812393 
UGH7815393 
UGH7818393 
UGH7824393 


EQUIVALENT CIRCUIT 


TO-3 PACKAGE 
(TOP VIEW) 


COMMON 
OUTPUT 


ORDER PART NOS: UGJ7805393 
UGJ7806393 
UGJ7808393 
UGJ7812393 
UGJ7815393 
UGJ7818393 
UGJ7824393 


Note on following page. *Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 4A7800 SERIES 


uA7805 


ELECTRICAL CHARACTERISTICS (Vy = 10 V, lquT = 500 mA, 0°C < Ty < 128°C, unless otherwise specified) 


PARAMETER 





Output Voltage 
Line Regulation 


Load Regulation 


Output Voltage 


Quiescent Current 
Quiescent Current Change 


Output Noise Voltage 

Long Term Stability 

Ripple Rejection 

Dropout Voitage 

Output Resistance 

Short Circuit Current Limit 

Average Temperature Coefficient of Output Voltage 


CONDITIONS MIN. TYP. MAX. 
Ty = 25°C 

Ty = 25°C, lout = 100 mA 
7V<Vin <25V 
8V<Vin S$ 12V 

Ty = 25°C, lout = 500 mA 
7V<Vin <25V 35 
8V<Vin <12V 8.0 
Ty =25°C,5mMA<IlguT <15A 11 
250 mA < IOUT < 750 MA 4.0 
7V< Vin $20V,5mMA IOUT <1.0A 

p<15W 

Ty = 25°C 

7V<Vin S$ 25V 

5mMA<loyuT<1t5A 

Ta = 25°C, 10 Hz < f < 100 kHz 


48 5.0 4.2 


7.0 50 
2.0 25 


louUT = 20 mA, f = 120 Hz 
louT = 1A, Ty = 25°C 


Ty= 25°C 
IOUT =5MA,0°C < Ta < 125°C 


HA7806 


ELECTRICAL CHARACTERISTICS (Vj, = 11 V, lout = 500 mA, 0°C < Ty < 125°C, unless otherwise specified) 


PARAMETER 


Output Voltage 


Line Regulation 


Load Regulation 


Output Voltage 


Quiescent Current 


Quiescent Current Change 


Output Noise Voltage 

Long Term Stability 

Ripple Rejection 

Dropout Voltage 

Output Resistance 

Short Circuit Current Limit 

Average Temperature Coefficient of Output Voltage 


CONDITIONS MIN. 


Ty=25°C 

Ty = 25°C, loyt = 100 mA 

BV <Vin S$ 25V 
9VS<VIN S13 V 

Ty = 25°C, lout = 500 mA 

BV < Vin < 25V 
9V<Vin<13V 
Ty=25°C,5mMA<IlQuT<15A 
250 mA < IOUT < 750 MA 

BV < Vin <21V,5MA<lQuT<1.0A 
p<15W 

Ty = 25°C 

8V<ViIn< 25V 

5MA <!loQUT<1.5A 


5.75 


- Ta = 25°C, 10 Hz < f < 100 kHz 


loUT= 20 mA, f = 120 Hz 
louT = 1A, Ty = 25°C 

loUT = 500 mA 

Ty=25°C 

IOUT =5 MA, 0°C < Ty < 125°C 


UNITS 


Vv 


mV 
mV 


mV 
mV 
mV 
mV 

V 


mA 
mA 
mA 
UV 
mV 
dB 
Vv 
m2 
mA 


mA 
mA 
uv 
mV 

dB 

Vv 

mx 
mA 
mvV/°C 


NOTE 1, Thermal resistance without a heat sink for junction to case temperature is 4.0°C/W for TO-3 package, 2.0°C/W for TO-220 package; 
ambient to case temperature is 35°C/W for TO-3 package and 50°C/W for TO-220 package. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ “A7800 SERIES 


HA7808 


ELECTRICAL CHARACTERISTICS (V)pjj = 14 V, |ouT = 500 mA, 0°C < Ty < 125°C, unless otherwise specified) 








PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
Output Voltage Ty=25°C 7.7 8.0 8.3 Vv 
Line Regulation Ty = 25°C, lout = 100 mA 
105V<Viy <25V 12 80 mV 
11V<Vin S17V 5.0 40 mV 
Ty = 25°C, lout = 500 mA 
105V<Vin <25V 50 160 mV 
11V<Vin <17V 22 80 mV 
Load Regulation Ty=25°C,5mMA<IlQuT<15A 26 160 mV 
250 mA <IQuT < 750 mA 9.0 80 mV 
Output Voltage 10.5 V <Vin< 23 V,5 MA <louT <1.0A, 7.6 8.4 V 
p<15W 
Quiescent Current Ty = 25°C 4.3 8.0 mA 
Quiescent Current Change 105V<Vin <25V 1.0 mA 
5mMA<IQuT<15A 0.5 mA 
Output Noise Voltage : Ta = 25°C, 10 Hz < f < 100 kHz 52 pV 
Long Term Stability 32 mV 
Ripple Rejection 1QoUT = 20 mA, f = 120 Hz 62 dB 
Dropout Voltage louT=1 A, Ty = 25°C 2.0 V 
Output Resistance louT = 500 mA 40 mQ 
Short Circuit Current Limit Ty = 25°C 450 mA 
Average Temperature Coefficient of Output Voltage IQuT=5MA,0°C < Ty < 125°C —1.0 mvV/°C 
wA7812 
ELECTRICAL CHARACTERISTICS (V) jy = 19 V, louT = 500 mA, 0°C < Ty < 125°C, unless otherwise specified) 
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
Output Voltage Ty = 25°C 11.5 12.0 12.5 V 
Line Regulation Ty = 25°C, lout = 100 mA 
145V<Vin <30V 13 120 mV 
16V< Vin <22V 6.0 60 mV 
Ty = 25°C, IouT = 500 mA 
145V<Vin <30V 55 240 mV 
16V<Vin <22V 24 120 mV 
Load Regulation Ty=25°C,5mMA<IQuT<15A 46 240 mV 
250 mA < loUT < 750 mA 17 120 mV 
Output Voltage 145V< Vin <27V,5MA<IlouT<1.0A, 12.6 V 
p<15W 
Quiescent Current Ty = 25°C 44 8.0 mA 
Quiescent Current Change 145V<Vin S$ 30V 1.0 mA 
5mMA <!louT<1.5A 0.5 mA 
Output Noise Voltage Ta = 25°C, 10 Hz < f < 100 kHz 75 uV 
Long Term Stability 48 mV 
Ripple Rejection {OUT = 20 mA, f = 120 Hz 61 dB 
Dropout Voltage ioUT=1A, Ty = 25°C 2.0 V 
Output Resistance louUT = 500 mA 75 m2 
Short Circuit Current Limit Ty = 25°C 350 mA 
Average Temperature Coefficient of Output Voltage !QuT =5MA,0°C < Ty < 125°C —2.0 mvV/°C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A7800 SERIES 


MA7815 


ELECTRICAL CHARACTERISTICS (Viqy =,23 V, IOUT = 500 mA, Ooc< Ty < 125°C, unless otherwise specified) 


PARAMETER 


Output Voltage 
Line Regulation 


Load Regulation 


Output Voltage 


Quiescent Current 


Quiescent Current Change 


Output Noise Voltage 

Long Term Stability 

Ripple Rejection 

Dropout Voltage 

Output Resistance 

Short Circuit Current Limit 

Average Temperature Coefficient of Output Voltage 


CONDITIONS 


Ty =25°C 

Ty = 25°C, lout = 100 mA 
175 V<Vin <30V 
20 V < Vin <26V 

Ty = 25°C, lout = 500 mA 
175 V<Vin <30V 

20 V< Vin < 26 V 


Ty=25°C,5mMA<IQutT<15A 


250 mA < IouT <750 mA 


175 V<Vin S$ 30V,5mMA < lOUT <1.0A, 


px<15W 
Ty = 25°C 

175 V< Vin < 30 V 
S9MAS<!IQUTS<15A 
Ta = 25°C, 10 Hz<f< 
loUT = 20 mA, f = 120 Hz 
lout =1A,Ty=25°C 
lout = 500 mA 
Ty = 25°C 


loUT =5MA,0°C < Ta < 125°C 


UA78 18 


100 kHz 


MIN. TYP. 


14.4 15.0 


14 
6.0 


57 

27 

68 

25 
14.25 


44 


90 


60 
2.0 
95 
230 
—2.0 


ELECTRICAL CHARACTERISTICS (Vi yy = 27 V, IouT = 500 mA, 0°C <Ty < 125°C, unless otherwise specified) 


PARAMETER 


Output Voltage 
Line Regulation 


Load Regulation 


_ Output Voltage 


Quiescent Current 


Quiescent Current Change 


Output Noise Voltage 

Long Term Stability 

Ripple Rejection 

Dropout Voltage 

Output Resistance 

Short Circuit Current Limit 

Average Temperature Coefficient of Output Voltage 


CONDITIONS MIN. TYP. 
Ty =25°C - 17.3 18.0 
Ty = 25°C, lout = 100 mA 

21V<VIn<33V 25 
24V<ViIn<30V 10 
Ty = 25°C, lout = 500 mA 

21V<Vin <33V 90 
24V<Vin <30V 50 
Ty=25°C,5mMA<IQutT<1.0A 110 
250 mA < IQUT < 750 mA 55 
21V< Vin $33 V,5MA <IlQUT<1.0A 17.1 
p<15W 

Ty = 25°C 45 
21V<Vin <33V 

5mMA<IlQuT<1.0A 

Ta = 25°C, 10 Hz < f < 100 kHz 110 
loUT = 20 mA, f = 120 Hz 59 
lout = 1A, Ty = 25°C 2.0 
lout = 500 mA 110 
Ty = 25°C 200 
louT = 5 MA, 0°C < Ta < 125°C —1.0 
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MAX. 


15.6 


150 
75 


300 
150 
300 
150 
15.75 


8.0 
1.0 
0.5 


60 


MAX, 


18.7 


180 
90 


360 
180 
360 
180 
18.9 


8.0 
1.0 
0.5 


72 


UNITS 


V 


mV 
mV 


mV 
mV 
mV 
mV 

Vv 


mA 
mA 
mA 
UV 
mV 

dB 

Vv 

mQ 
mA 
mvV/°C 


UNITS 


mV 
mV 


mV 
mV 
mV 
mV 


mA 
mA 
mA 
LV 
mV 

dB 


mQ 
mA 
mvV/°C 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ° uA7800 SERIES 


LAT824 


ELECTRICAL CHARACTERISTICS (Vj, = 33 V, IOUT = 500 mA, 0°C < Ty < 125°C, unless otherwise specified) 


PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 


Output Voltage Ty = 25°C 23.0 24.0 35.0 Vv 
Line Regulation Ty = 25°C, lout = 100 mA 
27V< Vin S38 V 31 240 mV 
30 V < Vin < 36 V 14 120 mV 
Ty = 25°C, lout = 500 mA 
27V <ViIn < 38 V 480 mV 
30 V< VIN S36 V 240 “mV 
Load Regulation Ty =25°C,5mMA < IgyutT <1.0A 480 mV 
250 mA < IOUT < 750 mA 240 mV 
Output Voltage 27V< Vin S38 V,5MA <loUT<1.0A : 25.2 Vv 
p<15W 
Quiescent Current Ty = 25°C ; 8.0 mA 
Quiescent Current Change 27V < Vin < 38 V 1.0 mA 
S5MA< IOUT S<10A 0.5 mA 
Output Noise Voltage Ta = 25°C, 10 Hz < f < 100 kHz uv 
Long Term Stability 96 mV 
Ripple Rejection louT =20 mA, f = 120 Hz dB 
Dropout Voltage louT=1A, Ty = 25°C : Vv 
Output Resistance louT = 500 mA mQ 
Short Circuit Current Limit Ty =25°C mA 
Average Temperature Coefficient of Output Voltage IQuT=5mMA, Ooc< TAS 125°C 


TYPICAL PERFORMANCE CURVES 


MAXIMUM AVERAGE POWER MAXIMUM AVERAGE POWER 
DISSIPATION AS A FUNCTION OF DISSIPATION AS A FUNCTION OF ; 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE DROPOUT VOLTAGE AS A FUNCTION 
(TO-3 PACKAGE) (TO-220 PACKAGE) OF JUNCTION TEMPERATURE 


‘our = 500 ma 


LC 
lour = 200m | 
—— ee | 
lour =20ma ——_] 
{ fio 


lour = Oma 


1 
125 50 75 100 125 


AMBIENT TEMPERATURE — °C AMBIENT TEMPERATURE — °C JUNCTION TEMPERATURE — °C 


PEAK OUTPUT CURRENT 
AS A FUNCTION OF INPUT-OUTPUT RIPPIE REJECTION RIPPLE REJECTION 
DIFFERENTIAL VOLTAGE AS A FUNCTION OF FREQUENCY AS A FUNCTION OF OUTPUT VOLTAGES 
wee Se teal be eg 
Pa i YP ai ote 
Pride Sales pec iol fowerefells ae | Vin = Vrms 
HSN alae eeg 


AVERAGE POWER DISSIPATION ~ WATTS 
AVERAGE POWER DISSIPATION — WATTS 
INPUT-OUTPUT DIFFERENTIAL — VOLTS 





Vin = see note #1-7 








OUTPUT CURRENT — AMP. 
RIPPLE REJECTION — dB 
RIPPLE REJECTION — dB 





























10 15 20 25 1K 10 12 #14 #+16 #18 #20 22 «24 
INPUT-OUTPUT DIFFERENTIAL —- VOLTS FREQUENCY -— Hz OUTPUT VOLTAGE — VOLTS 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e »A7800 SERIES 


TYPICAL PERFORMANCE CURVES (cont'd) 


OUTPUT VOLTAGE QUIESCENT CURRENT 
AS A FUNCTION OF JUNCTION TEMPERATURE 


Vout = 6V 
lout =20mA 











OUTPUT VOLTAGE - VOLTS 
QUIESCENT CURRENT - mA 


, NCTION TEMPERATURE — C 
sJUNCTION TEMPERATURE — °C rae 


OUTPUT IMPEDANCE OUTPUT IMPEDANCE 
AS A FUNCTION OF FREQUENCY AS A FUNCTION OF OUTPUT VOLTAGE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * »A7800 SERIES 


APPLICATIONS 


NOTES: 
*To specify an output voltage, substitute voltage value for ‘’XX"’. 
* Although no output capacitor is needed for stability, it does improve transient response. 
++ Required if regulator is located an appreciable distance from power supply filter. 


FIXED OUTPUT REGULATOR 


uA7805 


Vout. 7 V to 20 V 
Vin- Vout #2V 


ADJUSTABLE OUTPUT REGULATOR — HIGH LINE REGULATION 


$CC421 


HA7805 
BAT8XX 


*R 4 determines output current. 


CURRENT REGULATOR HIGH CURRENT VOLTAGE REGULATOR 
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wA9614 
DUAL DIFFERENTIAL LINE DRIVER 


FAIRCHILD LINEAR INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The ~vA9614 is a TTL compatible Dual Differential Line Driver. It is 
designed to drive transmission lines either differentially or single-ended, back-matched or terminated. 
The outputs are similar to TTL, with the active pull-up and the pull-down split and brought out to 
adjacent pins. This allows multiplex operation (Wired-OR) at the driving site in either the single-ended 
mode via the uncommitted collector, or in the differential mode by use of the active pull-ups on one 
side and the uncommitted collectors on the other (See Fig. 5). The active pull-up is short circuit 
protected and offers a low output impedance to allow back-matching. The two pairs of outputs are 
complementary providing ‘‘NAND” and “AND” functions of the inputs, adding greater flexibility. 
The input and output levels are TTL compatible with clamp diodes provided at both, input and 
output, to handle line transients. 


SINGLE 5 VOLT SUPPLY 

TTL COMPATIBLE INPUTS 

OUTPUT SHORT CIRCUIT PROTECTION 

{NPUT CLAMP DIODES 

OUTPUT CLAMP DIODES FOR TERMINATION OF LINE TRANSIENTS 
COMPLIMENTARY OUTPUTS FOR ‘NAND’, ‘AND’ OPERATION 
UNCOMMITTED COLLECTOR OUTPUTS FOR WIRED-OR APPLICATION 
MILITARY TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
Input Voltage 


—65°C to +150°C 
—55°C to +125°C 
—0.7 V to +7.0V 
—0.5 V to +5.5 V 


Voltage Supplied to Outputs (Open Collector) —0.5Vto+12V 
Lead Temperature (Soldering, 60 seconds) 300°C 
internal Power Dissipation (Note 1) 
Ceramic DIP 730 mW 
Flatpak 570 mW 
NOTE 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for 
the Ceramic DIP and 7.1 mW/°C for the Flatpak Package. 


ORDER !NFORMATION — Specify U7B9614XXX for 16-pin Dual In-Line Package or U4L9614XXX 
for the 16-pin Flatpak where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 
0°C to +75° C temperature range. 


LOGIC DIAGRAM 


Veo = Pin 16 
Gnd = Pin 8 


Fig. 3 
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165 110 
100 090 
TYP. 


PHYSICAL DIMENSIONS 
16 Lead Dual In-Line 








188 : 
AAAAY¢ 





STANDOFF 
WIDTH 


NOTES: 
All dimensions in inches 
Leads are intended for insertion in hole 


rows on .300" centers 

They are purposely shipped with 
“positive” misalignment to facilitate 
insertion 

Board-drilling dimensions should equal 
your practice for a conventional .020 
inch diameter Lead 

Leads are tin-plated kovar 

Package weight is 2.2 grams- 


*The ‘027 dimension does not apply to 
the corner leads 


Fig. 1 





FLAT PACKAGE 
16 Lead BeO Cerpak 





All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.4 gram 


Fig. 2 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ y»A9614 


ELECTRICAL CHARACTERISTICS 


MILITARY TEMPERATURE RANGE (—55°C to +125°C, Vig = 5.0 V 410%) (U7B/4L961451X) 


SYMBOL CHARACTERISTIC 


Output “Short Circuit” Current 


Turn-On Time 


Input Clamp Voltage 


ELECTRICAL CHARACTERISTICS 


NO 
_ 


400 


2. 


= 
Dp =< 
pad ? 


UNITS 


low = —10 mA 
Vout = 0.0 

Vor = 1200 

| —1.60 | | mA V.=04V 

V, = 45 

Pos | V [voc=55V 

2 

lore = —40 mA 

| | mA Inputs = 0V 

ff mA Inputs = 0V 

| ons | C, = 30 pF 

rcs See Fig. 4 
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~ 
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Oo 


20 


| 
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INDUSTRIAL TEMPERATURE RANGE (0°C to +75°C, Voc = 5.0 V 5%) (U7B/4L961459X) © 


CONDITIONS & COMMENTS 


Veo = 4.5V 
Veo = 45V 
Veo = 5.5V 
Voc = 5.5V 
Veo = 5.5V 
Veo = 5.5V 


Vy = 15V 
To —12 mA 


LIMITS 
SC 


SYMBOL CHARACTERISTIC UNITS} CONDITIONS & COMMENTS 


Output ‘Short Circuit” Current 
Supply Current 


Turn-On Time 
Input Clamp Voltage 


Vec 
© 


2.4 


5 


an 


1.9 


450 | | 
fee ee Sy 
ae ee 
a ea 
| —1.60 | | 
oes 

RS ee 
Pelli) 
ears (naa 
ae ae 
= a, 
Ca es 
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= 
oR 
ae 


—1.0 


ar 


2.4 


mV 
V 


lo, = 40 mA 
lon, = —10 mA 
Vour = 0.0V 
Very = 5.25 V 
V, = 0.45 V 

Vp = 4.5V 

Veco = 5.25 V 
Veco = 4.75V 
lotc = —40 mA 
Inputs = 0V 
Inputs = 0V 
C, = 30 pF 

See Fig. 4 

Veo = 4.75 V 
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SWITCHING CIRCUIT AND WAVEFORMS 


1 
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Vout (A) | VM 


I 
gel tPLH 


Vm 








Vout (B) 


INPUT PULSE 

Frequency = 500 kHz 
Amplitude = 3.0 +0.1 V 
Pulse Width = 110 +10 ns 
t.=t, <5.0ns 


Veo = 4.75 V 
Veo = 4.750 
Voc =b25V 
Voc = 5.25V 
Voc = 5.25V 
Voc = 5.25V 


Veo = 525V 
Vana TOV 
Vy = 15V 
c= —l2mA 





Io, —OUTPUT CURRENT - mA 


Icc - SUPPLY CURRENT- mA 


tpLp&! pHL - PROPAGATION DELAY TIMES— ns 


a 
°o 


oa 
°o 


b 
°o 


FAIRCHILD LINEAR INTEGRATED CIRCUITS © »A9614 


OUTPUT LOW CURRENT 
VERSUS 
OUTPUT LOW VOLTAGE 



































0.4 0.8 0.6 0.7 
VoL ~ OUTPUT VOLTAGE - VOLTS 


SUPPLY CURRENT 
VERSUS 
SUPPLY VOLTAGE 






























































6.0 8.0 
Voc ~ SUPPLY VOLTAGE- VOLTS 


PROPAGATION DELAY TIME 
VERSUS 
TEMPERATURE 









































-20 0 20 60 ere) 140 
Ty, ~ AMBIENT TEMPERATURE-°C 


Ic¢ - SUPPLY CURRENT~ mA 


VouT- OUTPUT VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 


OUTPUT HIGH CURRENT 
VERSUS 
OUTPUT HIGH VOLTAGE 

















ToH- OUTPUT CURRENT - mA 
‘ t t ' 








Von ~ OUTPUT VOLTAGE - VOLTS 


SUPPLY CURRENT VERSUS 
TEMPERATURE 
































Tg ~AMBIENT TEMPERATURE-°C 


TRANSFER CHARACTERISTICS 
VERSUS 


TEMPERATURE 





— TASES = 


Sm os 





























iE 


15 2.0 2.5 3.0 3.5 
— INPUT VOLTAGE- VOLTS 


-OUTPUT VOLTAGE ~- VOLTS 


Vout 


Icc- SUPPLY CURRENT- mA 


LOGIC LEVELS VERSUS 
AMBIENT TEMPERATURE 


VoH~ NO LOAD 


a 


-20 0 20 60 “100 140 






































Ta ~AMBIENT TEMPERATURE -°C 


SUPPLY CURRENT VERSUS 
OPERATING FREQUENCY 





















































0.5 1.0 20 
f - FREQUENCY- MHz 


TRANSFER CHARACTERISTICS 
VERSUS 
SUPPLY VOLTAGE 




















VouT-OUTPUT VOLTAGE - VOLTS 








— INPUT VOLTAGE - VOLTS 





IgytT-OUTPUT CURRENT —mA 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9614 


APPLICATIONS 
DIFFERENTIAL MODE EXPANSION 


1 1002 


; 
ae te sae ae Ge Gp <a Gee cae 


3 
100 9 


Expand by tieing ‘‘NAND” outputs together and by 
tieing active pull-up “AND” outputs together. 

The drivers can be inhibited by taking one input to 
ground. 


TYPICAL REFLECTION DIAGRAM 


/_ HIGH STATE OUTPUT DEVICE 
~* CHARACTERISTICS 


Vout — OUTPUT VOLTAGE - VOLTS 


Fig. 6 
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uwA9615 
DUAL DIFFERENTIAL LINE RECEIVER 


FAIRCHILD LINEAR INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The u“A9615 is a dual differential line receiver designed to receive 
differential digital data from transmission lines and operate over the military and industrial 
temperature ranges using a single 5 volt supply. It can receive +500 mV of differential data in the 
presence of high level (+15 VV) common mode voltages and deliver undisturbed TTL logic to 
the output. 


The response time can be controlled by use of an external capacitor. A strobe is provided along with a 
130 2 terminating resistor (at the inputs). The output has an uncommitted collector with an active 
pull-up available on an adjacent pin. 


TTL COMPATIBLE OUTPUT 

HIGH COMMON MODE VOLTAGE RANGE 

CHOICE OF AN UNCOMMITTED COLLECTOR OR ACTIVE PULL-UP 
STROBE 

FULL MILITARY TEMPERATURE RANGE 

SINGLE 5 VOLT SUPPLY VOLTAGES 

FREQUENCY RESPONSE CONTROL 

130 2 TERMINATING RESISTOR 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias —55°C to+125°C 
Vecci Pin Potential to Ground Pin —0.5Vto+7.0V 
input Voltage Referred to Ground (Attenuator Inputs) +20 V 
Voltage Applied to Outputs for High Output State without Active Pull-up —0.5 V to +13.2 V 


—65°C to +150°C 


Voltage Applied to Strobe —0.5 V to +5.5 V 
Lead Temperature (Soldering, 60 seconds) 300°C 
{nternal Power Dissipation (Note 1) 
Ceramic DIP 730 mW 
Flatpak 570 mW 
NOTE 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mwW/°C for 
the Ceramic DIP and 7.1 mW/ C for the Flatpak Package. 


ORDER INFORMATION — Specify U7B9615XXX for 16-pin Dual In-Line Package or U4L9615XXX 
for 16-pin Flatpak where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 
0°C to +75°C temperature range. 


LOGIC DIAGRAM 


UT A Veo +5V 


ACTIVE 
PULL-UP A OUT B 


s ‘ ACTIVE 
STROBE A PULL-UP B 


RESPONSE 
CONTROL A STROBE B 


RESPONSE 
+IN A CONTROL B 
1300 A +N B 
-INA 1300 B 
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PHYSICAL DIMENSION 


16 Lead Dual In-Line 


All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers. 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Hermetically sealed alumina ceramic package 

Leads are tin-plated kovar 

Package weight is 2.2 grams 

*The .027/.037 dimension does not apply 

to the corner leads 


Fig. 1 


FLATPAK 
16 Lead BeO Cerpak 


All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.4 gram 


Fig. 2 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A9615 





ELECTRICAL CHARACTERISTICS (Temperature Range —55°C to +125°C, Voc = 5.0 V +10%) (Part No. U7B/4L961551X) 
LIMITS 


—55°C +25°C +125°C 
MIN. MAX.| MIN. TYP. MAX. |MIN. MAX. 
0.18 0.40 


—15 -—39 —80 


—0.49 —0.7 





SYMBOL | CHARACTERISTICS 


Vor Output Low Voltage 
Vou Output High Voltage 


lox Output Leakage Current 
Ise Output Shorted Current 


lin Input Current 


Input Current 
Leakage Current 
Threshold Voltage 


30 167 

80 500 

lee Power Supply Current 28.7 50 
30 50 

30°50 


UNITS CONDITIONS & COMMENTS 





Volts yec =45V, Voy = ** 
lop = 15.0 MA, *Vpjpp = 0.5 V 

Volts | Voc =45V, Voy = ™ 

lon = —5.0 MA, *Voicp = —O.5V 

Voex = 12V, "Voice = Veo = 4.9 V 

Veco = 5.5 V, Viy = 0.4V 

Other Input = 5.5 V 

Voc = 5.5 V, Vin = 0.4V 

“Voie = 0.5 V 

Voc = 5.5 V, *Vpipp = 0.5 V 


on pd 


— 
> 
o 
> 


mm 


Volts | Veg =5.0V, *Vpig¢ = 2.0V 
uA | Voc=45V, Voip = —0.5V 

V, =4.5V 

Voc = 5.0V, Vinga = 1.0V, +Input = Gnd. 
Voc = 5.0V £10% 


nN 
oO 


Veco = 5.5 V, —Inputs = OV, +Inputs = 0.5 V 
R, = 3.9 kQ, Veg = 5.0V, C, = 30 pF, Fig. 4 
= 3900, Veg = 5.0V, C, = 30 pF, Fig. 4 


*VDIFF is a differential input voltage referred from ““+IN A” to “—IN A” and from “’+IN B” to “—IN BY”. 
**Connect Output “A” to Active Pull-up “A” and Output ‘’B”’ to Active Pull-up ““B”’. 


<= 
a 


ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, Vo. = 5.0V +5%) (Part No. U7B/4L961559X) 


LIMITS 


+25°C +75°C 
sie on MIN. TYP. MAX. | MIN. MAX. 


Vor Output Low Voltage 0.45 0.25 0.45 0.45 
Vou Output High Voltage asf 


lace Output Leakage Current 200 
Ic Output Shorted Current 


lin Input Current 


Input Current 
Leakage Current 
Threshold Voltage 
ae 73 


*VbIFE isa differential input voltage referred from “’+IN A” to ‘’—IN A” and from “+IN B” to “—IN B”’. 
**Connect Output “A” to Active Pull-up “A” and Output ‘’B”’ to Active Pull-up “B”’. 





SYMBOL CHARACTERISTICS UNITS CONDITIONS & COMMENTS 





Volts | Veo = 4.75 V, Voy = ** 
lo, = 15.0 MA, *Vpic¢ = 0.5V 
Volts | Voge = 4.75 V, Voy = ** 
log = —5-0 MA, *Voie¢ = —0.5 V 
uA Veex = 5-25 V, Voipp = Vee = 45 V 
Voc = 5.25 V, V0 = OV, "Voice = —O.5V 
Voc = 5.25 V, Viy = 0.45V 
Other Input = 5.25 V 
Voc = 5.25 V, Vin, = 045 V 
Voge = O.5V 
Voc = 5.25 V, *Vpoipp = 0.5V 


| 
o 
N 


—0.49 —0.7 





Volts | Veg = 5.0V, *Vpipp = 2.0V 

Veo =4.75V, *Vpiep = —0.5V 

Vp = 4.5V 

ohms | Vog = 5.0V, Vinggy = 1.0, +Input = Gnd. 
mV Voc = 5.0V +5% 


= 


Veco = 5.25 V, +Inputs = 0.5V, —Inputs = 0V 
R, = 3.9 kQ, Veco = 5.0V, C, = 30 pF, Fig. 4 
R, = 3902, Voc = 5.0 V, C, = 30 pF, Fig. 4 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * »A9615 


SWITCHING TIME TEST CIRCUIT WAVEFORMS 
: +3.0V 
cc . 0.0V 
-3.0V 
+3.0V 
-3.0V 


VIN 
Vin 





oes x" 
} Vout 
Cy, 


i (USE Vjy OR Viy, GROUND OTHER INPUT. ) == 


Photograph of a 9615 switching 
differential data in the presence 
of high common mode noise. 



































































































































A+ 
At+ 
out A 
A- 
A- 
VERTICAL=2.0V/DIV. HORIZONTAL=50ns /DIV. 
Fig. 5 
STANDARD USAGE 
DRIVER SYSTEM | RECEIVER SYSTEM 
| LINE | | 
DIFFERENTIAL 
LOGIC LINE DRIVER a, sss | TTL LOGIC 
| | 
Fig. 6 
FREQUENCY RESPONSE CONTROL 
FREQUENCY RESPONSE 
- VERSUS CAPACITANCE 
a a ~-4.Vog *5.0V 
7 TT, = 25°C 
1M 
‘ + 
> 100K 1 Li 
3 | ieee 
© 10K UE Hy f i 
RESPONSE ; 7 Eat atop 
CONTROL PIN T R 1K H 
ional 
100 
001 01 0.1 1.0 lo 
Fig. 7 Cp ~ CAPACITANCE - uF 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * pA9615 


TYPICAL ELECTRICAL CHARACTERISTICS 


OUTPUT LOW VOLTAGE OUTPUT HIGH VOLTAGE 


VERSUS VERSUS OUTPUT VOLTAGE VERSUS 
OUTPUT LOW CURRENT - OUTPUT HIGH CURRENT ; AMBIENT TEMPERATURE 
'e . _ 






































Voy - OUTPUT LOW VOLTAGE —mV 
Voy - OUTPUT HIGH VOLTAGE -VOLTS 
Vout - OUTPUT VOLTAGE - VOLTS 


Zeenae ei (Yeo = 4,5V 
HH 5} Mon f0L- Bn 
sac a ole a 
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Joy - OUTPUT LOW CURRENT - mA lop - OUTPUT HIGH CURRENT -mA Ty- AMBIENT TEMPERATURE - °C 









































YS 
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INPUT-OUTPUT TRANSFER INPUT-OUTPUT TRANSFER STROBE INPUT-OUTPUT 
CHARACTERISTIC CHARACTERISTIC TRANSFER CHARACTERISTIC 
VERSUS Vcc VERSUS TEMPERATURE VERSUS Vec 

















Vout — OUTPUT VOLTAGE — VOLTS 
Voy — OUTPUT VOLTAGE ~ VOLTS 
Vout ~ OUTPUT VOLTAGE - VOLTS 
























































0.1 ; %4 03 02 01 0 Ol 02 03 04 1.0 
Vy - INPUT VOLTAGE -VOLTS Vyy — INPUT VOLTAGE - VOLTS 


2.0 3.0 
Vy ~ STROBE INPUT VOLTAGE ~ VOLTS 


STROBE INPUT-OUTPUT 
TRANSFER CHARACTERISTIC OUTPUT VOLTAGE VERSUS INPUT CURRENT VERSUS 
VERSUS AMBIENT TEMPERATURE COMMON MODE VOLTAGE INPUT VOLTAGE 
6.0 


}__{—|__{Vog *5.5V__|_1_} _ UNTESTED INPUT = OV 
as (er Pe eaee 
RES | ia Stic a A 
i oer 
a ee a EEE 
ae 


























Voyy — OUTPUT VOLTAGE — VOLTS 
Vy INPUT CURRENT —mA 
\ 





Voyt - OUTPUT VOLTAGE - VOLTS 






































1.0 2.0 3.0 is 3 -20 -5 -l0 - 5 lb § 20 & 3-20 -5 - 5 0 5 © B OW BG 
Vin = STROBE INPUT VOLTAGE -— VOLTS : Von — COMMON MODE VOLTAGE -VOLTS Vin ~ INPUT VOLTAGE - VOLTS 


POWER SUPPLY CURRENT POWER SUPPLY CURRENT SWITCHING TIME 
VERSUS VERSUS VERSUS 
POWER SUPPLY VOLTAGE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 


7 
z= Voc *5.0V 
Vin * 73V to #3V 























tog ~ SWITCHING TIME - ns 


+ INPUTS = OV 
- INPUTS = Voc 








lec - POWER SUPPLY CURRENT - mA 





lec-POWER SUPPLY CURRENT -mA 
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pA9620 


DUAL DIFFERENTIAL LINE RECEIVER 


FAIRCHILD LINEAR 


GENERAL DESCRIPTION — The “#A9620 is a dual differential line receiver designed to receive 
differential digital data from transmission lines and operate over the military and industrial 
temperature ranges. It can receive +500 mV of differential data in the presence of high level (+15 V) 
common mode voltages and deliver undisturbed TTL logic to the output. In addition to line reception 
the 4A9620 can perform many functions, a few of which are presented in the applications section. It 
can interface with nearly all input logic levels including CML, CTL, HLLDTL, RTL and TTL. 
HLLDTL logic can be provided by tieing the output to Vccg (+12 V) through a resistor. The outputs 
can also be wire OR’ed. The 1A9620 offers the advantages of logic compatible voltages (+5 V, +12 V), 
TTL output characteristics, and a flexible input array with a high common mode range. The direct 
inputs are provided in addition to the attenuated inputs (normally used) to allow the input 
attenuation and response time to be changed by use of external components. 


TTL COMPATIBLE OUTPUT 

HIGH COMMON MODE VOLTAGE RANGE 
WIRED-OR CAPABILITY 

DIRECT INPUTS (Ap, Bp) 

FULL MILITARY TEMPERATURE RANGE 
LOGIC COMPATIBLE SUPPLY VOLTAGES 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vec1 Pin Potential to Ground Pin 
Input Voltage Referred to Ground (Attenuator Inputs) 
Voltage Applied to Outputs for High Output State 
Vcc2 Pin Potential to Ground Pin 


—65°C to +150°C 

—55°C to #125°C 

—0.5 Vto +7.0 V 

+20 V 

—0.5 V to +13.2 V 
Vcci1 to +15 V 


Lead Temperature (Soldering, 60 seconds) 300°C 
Internal Power Dissipation (Note 1) 
Ceramic DIP 670 mW 
Flatpak 570 mW 
NOTE 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for 
the Ceramic DIP and 7.1 mW/ C for the Flatpak Package. 


ORDER INFORMATION — Specify U6A9620X XX for 14-pin Dual In-Line Package or U3I9620XXX 
for 14-pin Flatpak where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 
0°C to +75°C temperature range. 


LOGIC DIAGRAM 
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INTEGRATED CIRCUIT 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-116) outline 
14 Lead Dual-In-line 




















NOTES: 

All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers. 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion. 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are tin-plated kovar 

Package weight is 2.0 grams 


FLAT PACKAGE 
14 Lead BeO Cerpak 











NOTES: 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 





ELECTRICAL CHARACTERISTICS (Temperature Range —55°C to +125°C, Vcc = 5.0 V 10%, Vecg = 12.0 V +10%) 


SYMBOL 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A9620 


CHARACTERISTIC —55°C 


MIN. MAX. 


Output Low Voltage 0.40 
Output High Voltage 


Output Leakage Current 
Output Shorted Current 
Input Forward Current 


Differential Input 


Threshold Voltage 
Common Mode Voltage 


5 V Supply Current 
12 V Supply Current 


Turn-off Time 
Turn-on Time 


LIMITS 


+25°C +125°C 
TYP. . MIN. MAX. 


0.21 0.45 


3.7 


8.2 


5.6 


35 
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TAll input voltages are referred to the attenuated inputs (A*, A~, B*, B-) 
"Voie is a differential input voltage referred from A+ to A— and from B+ to B—. 


DRIVER SYSTEM 


| 
LOGIC LINE DRIVER 
' 


Fig. 1 — SCHEMATIC DIAGRAM 


STANDARD USAGE 


| 
| LINE | 
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UNITS 


Volts 
Volts 
LA 
mA 


mA 


mV 


CONDITIONS & COMMENTS 


Voc) = 4.5V 
lo, = 15.0 mA 


Veo, = 4.5V 
lo = —0.2 mA 
Very = 13.2 V 
Voc) = 5.0V 
Voc) = 5.0V 


Veci = 5.0 V 


Vec = 5.0 V 


Voc) = 5.5V 
Voc) = 13.2V 
Voc, = 5.5V 
Voc) = 13.2V 
R, = 3.9k2 
R, = 3902 


RECEIVER SYSTEM 


' ; 
pA9620 LOGIC 


"Voge = 0.5V 


Voc, = 10.8 V 


"Vo rE = —0.5 V 


Voca = 120, 
Vinput =0V 


Voc; = 12.0V 


Veo, = 12.0 V 
+Input = 5.5V 
—Input = 0V 
+ Input = 5.5V 
—Input = OV 
C, = 30 pF 

C, = 30 pF 





FAIRCHILD LINEAR INTEGRATED CIRCUITS * »A9620 


ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, Vcci = 5.0 V +5%, Veco = 12.0 V +5%) 


LIMITS 
SYMBOL CHARACTERISTIC 0°c +25°C +75°C UNITS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. - 
Vo. Output Low Voltage 0.45 0.25 0.45 0.50 Volts Veco, = 4.75V 
Io, = 15.0 mA 
Vou Output High Voltage 2.8 3.0 3.3 aa Volts Voc, = 4.75V 
loy = —0.2 mA 
logy Output Leakage Current 50 100 200 HA Very = 5.25 V 
Isc Output Shorted Current —14 —215 —3.1 mA Vec, = 5.0V 
I. Input Forward Current -3.1 —2.1 —3.0 —3.0 mA Vec, = 5.0V 
tVr4 Differential Input 500 120 500 500 mV Veco, = 4.75 V 
Threshold Voltage 
Bier Common Mode Voltage —12 12 -—12 417.5 12 —12 12 Volts Vee, = 5.0V 
"Voge = 2.0 V 
Ivec! 9 V Supply Current 13.5 8.2 13.5 13.5 mA Veco, = 5.25 V 
Voc, = 12.6V 
lvec2 12 V Supply Current 8.5 5.6 = 8.5 8.5 mA Voc, = 5.25V 
Voce = 12.6 Vv 
tod+ Turn-off Time 35075 ns R, = 3.9 kQ 
Fede Turn-on Time 20 75 ns R, = 3902 
TAIl input voltages are referred to the attenuated inputs (At, A~, B*, B) 
*Vorre is a differential input voltage referred from A+ to A— and from B+ to B—. 
WAVEFORMS 
Fig. 2 — SWITCHING TIME TEST CIRCUIT 
Veci = 5.0 V . 
Vec2 = 12V IN OV 
Yor). Vin 09¥ 
VIN RL OV 
a Your Vout 
VIN ji 
Photograph of a 9620 switching 
differential data in the presence 
of high common mode noise. A, 
A, 
O—— outa 
A_ 
A 


VERT = 2.0 V/div. HORIZ = 50 ns/div. 
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CONDITIONS & COMMENTS 


Veo: = LAV 


"Vo re = 0.5 V 


Voc, = 12.6V 


"Voice = —0.5 V 


Voc = 12.0V 
Voc = 12.0V 
Vinput =0V 

Voc; = 12.6 V 


Veco = 12.0V 
+ Input = 5.25 V 
—Input = OV 
+input = 5.25V 
—Input = 0V 
C, = 30 pF 

C, = 30 pF 








FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9620 


TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL OUTPUT LOW VOLTAGE TYPICAL OUTPUT HIGH VOLTAGE 
VERSUS LOGIC LEVELS VERSUS 


VERSUS 
OUTPUT LOW CURRENT OUTPUT HIGH CURRENT AMBIENT TEMPERATURE 


[eee * 2V jy RO ET Te 
ta: a i De OS | TT ere 





Voy - OUTPUT LOW VOLTAGE - mW 
Vor OUTPUT HIGH VOLTAGE - VOLTS 
Voyr ~ OUTPUT VOLTAGE ~ VOLTS 


Voc, * 10.8V 
CCp 


ree 
, Fy SC a PV 
5.0 10 5 “0. “1. -l. “2. 2.5 3, = -20 0 2 60 100 


lop - OUIPUT LOW CURRENT -mA loy ~ OUTPUT HIGH CURRENT - mA Ty = AMBIENT TEMPERATURE - °C 





TYPICAL Vous VERSUS Voier TYPICAL V.u+ VERSUS Voice 
TRANSFER CHARACTERISTIC TRANSFER CHARACTERISTIC 


“| ys are 
ATTENUATOR INPUTS 


bell Voc, *5.0V “ec N 
es 
| ail 


*5.5V 


PINS 3 AND 6 
| DIRECT INPUTS 


=5.0V Ty = 25°C = 
ree ae 


120 160 


Vout ~ OUTPUT VOLTAGE - VOLTS 
Voyt ~ OUTPUT VOLTAGE - VOLTS 




















Vpier ~ DIFFERENTIAL INPUT VOLTAGE - mV Vp ier ~ DIFFERENTIAL INPUT VOLTAGE - mV 


TYPICAL Vout VERSUS Voir TYPICAL Vu: VERSUS Vew 
TRANSFER CHARACTERISTIC CHARACTERISTICS 
Voc, *5:0V 


ATTENUATOR INPUTS 
Vv SET P— 
CC, * 


sccm siiae 
AEN Ti 
pa] Tere | | 
Se OitnEEm 
mS Ree 








Voyt ~ OUTPUT VOLTAGE - VOLTS 


pycis il 


“10 "150 200 


Vout 7 OUTPUT VOLTAGE - VOLIS 





Vpipe ~ DIFFERENTIAL INPUT VOLTAGE - mV Voy 7 INPUT COMMON MODE VOLTAGE - VOLTS 


INPUT VOLTAGE VERSUS SWITCHING TIME VERSUS POWER DISSIPATION VERSUS 
INPUT CURRENT AMBIENT TEMPERATURE AMBIENT TEMPERATURE 




















TIME - ns 

















Vj ~ INPUT VOLTAGE - VOLTS 























— "0 PVeg, = 4.5v 





Vas 
De eae 
























































0 
-20 0 20 - -20 0 2 60 100 
IN? INPUT CURRENT - mA Ta > AMBIENT TEMPERATURE eC Ty ~ AMBIENT TEMPERATURE Cc) 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS *x.A9620 


APPLICATIONS 


DIGITAL COMPARATOR WITH DIGITAL DIFFERENTIAL LINE EXPANDED INTERFACE 
DIODE REFERENCE AND RECEIVER WITH INPUTS 
HIGH LEVEL LOGIC OUT ROLLED OFF 


Lak | 


Vth 2VpIODE 


INVERTING 


R, > 750 2 Vref = Resistor, Diodes, or Supply 


DIGITAL DIFFERENTIAL AMPLIFIER DIGITAL COMPARATOR 
(Line Receiver) 


INVERTING WITH TERMINATION 


lps of 


aes INVERTING WITH TERMINATION 


INVERTING 


NON-INVERTING 


INTERFACING METHODS DIGITAL COMPARATOR WITH 
, RESISTIVE DIVIDER 


AS REFERENCE 
all 


INVERTING 


il 


NON-INVERTING 
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FAIRCHILD 


MULTIVIBRATOR 


R3 


LINEAR INTEGRATED 


APPLICATIONS 


OUT 
t 


TYPICALLY 
Ri = 1.6kQ, Ro = 2.7 kQ, T= 1.3 RC 


MONOSTABLE MULTIVIBRATOR 
NEGATIVE EDGE TRIGGERING 


TYPICALLY 


C, = 0.1 oF, R, = 1.2kQ, R, = LOK 
Pulse Width = 50 ns + 3.15 x 10°C, 


CRYSTAL CONTROLLED 
MULTIVIBRATOR 





TYPICALLY 
2 
R, = 1.6kQ, R, =2.7kQ, C= “000 


CIRCUITS * uA9620 


A.C. COUPLED DIGITAL AMPLIFIER 
WITH HYSTERESIS 


TYPICALLY 
R, = 1.6 kQ, R, — 27 kQ 


DOUBLE-ENDED COMPARATOR 
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Vou = Vreti < Vin < Vrerz 


HIGH INPUT IMPEDANCE 
LINE RECEIVER 
(Positive Signals Only) 


12V 


jO-—O OUT 


OUT 


uA9621 
DUAL-LINE DRIVER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The uA9621 was designed to drive transmission lines in either a 
differential or a single-ended mode. Output clamp diodes and back-matching resistors for 130 2 
twisted pair are provided. The output has the capability of driving high capacitance loads. !t can 
typically switch >200 mA during transients. 





PHYSICAL DIMENSIONS 
Similar* to JEDEC (TO-116) outline 
14 Lead Dual-In-Line 


Se ee 
750 





















TTL COMPATIBILITY 

TRANSMISSION LINE BACK-MATCHING 
OUTPUT CLAMP DIODES 

HIGH CAPACITANCE DRIVE 

HIGH OUTPUT VOLTAGE 

MILITARY TEMPERATURE RANGE 





























ie 
110 o37_| 
00 gong 027 


TYP 





ji 
020 La 








ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 











Storage. Termperatute 68°C to +150°C Ni enias in inches 
* . fe) oO 
Temperature (Ambient) Under Bias —55 C to +125 C Leads are intended for insertion in 
Input Voltage —0.5Vtot15V They are purposely shipped with 
Voltage Applied to Outputs —2Vto+Vec; +1 V eee misalignment to facilitate 
: . : insertion 
Vcec2 Pin Potential to Ground Pin Vcc1 to Mead Board-drilling dimensions should 
Lead Temperature (Soldering, 60 seconds) 300 C equal your practice for .020 inch 
Internal Power Dissipation (Note) diameter lead 
Ceramic DIP 670 mW Leads are tin-plated kovar 
Flatpak 570 mW Package weight is 2.0 grams 
FLAT PACKAGE 
NOTE 16 Lead BeO Cerpak 





Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for 
the Ceramic DIP and 7.1 mW/°C for the Flatpak Package. 





ORDER INFORMATION — Specify U6A9621 XXX for 14-pin Dual In-Line Package or U319621XXX 
for 14-pin Flatpak where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 
0°C to +75°C temperature range. 








SCHEMATIC DIAGRAM 
( ONE SIDE ONLY ) 





‘All dimensions in inches 
Leads are gold-plated kovar 


TO OTHER DRIVER Package weight is 0.26 gram 


LOGIC DIAGRAM 


PIN11 O-—-——- 





Vec, = 14, Veco =8, GND=7 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A9621 


ELECTRICAL CHARACTERISTICS 
MILITARY TEMPERATURE RANGE —55°C to +125°C (UXX962151X) 


SYMBOL NOTES | CHARACTERISTICS 


Output Low Voltage 
Output High Voltage 


Output “Short Circuit” 
Current 


Output Low Current 
= Input Forward Current hs 
Input Reverse Current 
Resistive Output 
Low Voltage 
Resistive Output 
High Voltage 
Clamped Output —1.0 | —2.0 
Low Voltage 
Clamped Output 7.0 
High Voltage 
— +5 V Supply suitent ee 0 Peo ieee 7.0 
|__| +12 sacra Par 


UNITS 


+125°C 


frye. [WA IN. MAK 


w 
oT 
So 


= 
o 


mV |lo, = 20mA 
Vout = OV 


< 
, 
| 
Oo 
< 


o1 


WA [Vp =5.5V 


ry 
Co 
ae: ay : 
w So 


Inputs 
Open 


—_ 
ol 
So 


C, = 5000 pF 


Ce 


4 Turn-On Time 


Turn-Off Time C, = 30 pF 


Turn-On Time 


~ 


Input Low Voltage Veco; =5.5V 


Veep = 10.8V 


Voc, = 4.5V 
Voc, = 13.2V 


ee | 
2.2 = 2.0 | 1.7 
NOTES: 


(1) Pulse tests to insure transient current handling (test time = 3 seconds maximum — one side only). 
(2) Test output resistance including 105Q output resistor. 

(3) Tests output clamp diodes. 

(4) With both sides loaded at Ta = +125° C, maximum frequency = 


Input High Voltage 


m1 rp rm] 
o1 
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CONDITIONS & COMMENTS 


Voc, = 4.5V 


Voc) = 4.5V 
Voc = 10.8V 


Voc, = 4.5V 
Voc, = 10.8V 


Veco = 13.2V 


Voc) = 5.5V 
Voc, = 13.2V 


Vecy = 5.0 V 
Veg = 12.0V 


Vec; = 5.0 V 
Veg, = 12.0V 


Voc = 5.0V 
Voc, = 12.0V 


Veo = 5.0V 
Vee = 12.0V 


Voc) = 5.5V 
Veg, = 13.2V 


Voc, = 5.0V 
Voc = 12.0V 


Voc, = 5.0V 
Voc, = 12.0V 


500 kHz for Dual In-Line package (#sA = 95°C/W) or 300 kHz for Ceramic Flat Pak (6s, = 165°C/W). 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A9621 


ELECTRICAL CHARACTERISTICS 
INDUSTRIAL TEMPERATURE RANGE 0°C to +75°C (UXX962159X) 


SYMBOL 


NOTES: 









NOTES | CHARACTERISTICS 


Output Low Voltage 


— 


Output “Short Circuit” 
Current 


Output High Voltage 4.2 eee V [lo = —20 mA 


— 

oO 
cC 
fm 

n=] 
a 
pare 
rm 
oO 
= 
fp) 
food 
x 
= 
oOo 
s 
~ 
~S 

EE 

Ro 
S 
Oo 


_ 
co 


ia 
Zz Resistive Output V lo, = 2.8 mA 
Low Voltage 


Resistive Output 
High Voltage 


Input Reverse Current ae <i. 
Clamped Output 
Low Voltage 


wo 


= 
a=) 
co 
~ 
cou | 
f=) 
= 
= 
o@ 
= 
a. 
iP) 
Cc 
= 
= 
Oo 
3 
tel 


Clamped Output loy = 20 mA 
High Voltage 

+5 V Supply Current 

+12 V Supply Current 

Turn-Off Time 

Turn-Off Time 


Turn-On Time 


Input Low Voltage 
Input High Voltage baat lee 


mA Inputs 
Open 
C, = 5000 pF 


ns C, = 30 pF 


Voc) = 5.25V 
Veen = 12.6 V 


Veo) = 4.75 V 
Veco) = AV 


— 

[oe] 
So 
M 


(1) Pulse tests to insure transient current handling (test time = 3 seconds maximum — one side only). 

(2) Test output resistance including 105Q output resistor. 

(3) Tests output clamp diodes. 

(4) Maximum frequency = 500 kHz with both sides loaded at Ta =-++75°C for both Dual In-Line package and Ceramic Flat Pak. 


219 


lo = —2.3 mA 


CONDITIONS & COMMENTS 


Vec) = 4.75 V 
Voc: = 4.75V 
Vec2 =114V 
Voc, = 4.75V 
Vec2 = 11.4 V 
Vee = 4.75 V 
Vec2 = 11.4 V 
Vec2 = 12.6 V 
Veco = 5.25 V 
Vec2 = 12.0 V 
Vec = 5.0 V 

Vec) = 5.0 V 

Veg = 12.0V 
Vec = 5.0 V 

Voc) = 5.0V 

Vec2 = 12.0 V 


- 
a 


- OUTPUT LOW CURRENT - mA 


3 


Vor 


wo 
So 


' q 
ro) ‘ 


aa 
— 


leds - SUPPLY CURRENT - mA 


~ 
a 


- OUTPUT CURRENT - mA 


tout 


- SUPPLY CURRENT - mA 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


OUTPUT LOW 
CURRENT VERSUS 
OUTPUT LOW VOLTAGE 
































1.0 2.0 3.0 4.0 5.0 
Voz ~ OUTPUT LOW VOLTAGE - VOLTS 





SUPPLY CURRENT VERSUS 
SUPPLY VOLTAGE 
INPUTS GROUNDED 















































2 4 6 





Voc, ~ SUPPLY VOLTAGE - vous 


TYPICAL OUTPUT IMPEDANCE 
WITH BACK MATCHING 
RESISTORS 






























































6.0 --2.0 0 2.0 6.0 
Voyt ~ OUTPUT VOLTAGE - VOLTS 


SUPPLY CURRENT 
VERSUS FREQUENCY 
Voc, * 5-0V 


Mee. at 
NO OUTPUT LOAD! 












































0.5 1.0 2.0 
f - FREQUENCY - MHz 


TYPICAL ELECTRICAL CHARACTERISTICS 


OUTPUT HIGH 
CURRENT VERSUS 
OUTPUT HIGH rye 
































Voy ~ OUTPUT HIGH VOLTAGE - VOLTS 


SUPPLY CURRENT VERSUS 
SUPPLY VOLTAGE 
INPUTS OPEN 




















UPPLY CURRENT - mA 


ie 





| -3I 
CCy 


> 
o 














Voc, 7 SUPPLY VOLTAGE - VOLTS 
2 


SWITCHING TIME VERSUS 
TEMPERATURE 























TEMPERATURE (°C) 


SWITCHING TIME TEST CIRCUIT 


VIN VouT 


Pu 


DUTY CYCLE 
50% 
AMPLITUDE 
0-4V 
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e »A9621 


LOGIC LEVELS VERSUS 
AMBIENT TEMPERATURE 














- OUTPUT VOLTAGE - VOLTS 








Vout 














100 
Ty ~ AMBIENT TEMPERATURE - °C 


SUPPLY CURRENT VERSUS 
SUPPLY VOLTAGE 























- SUPPLY CURRENT - mA 


1 





loc 


























4.0 6.0 
Voc, ~ SUPPLY VOLTAGE - VOLTS 
cc, 


SWITCHING TIME VERSUS 
TEMPERATURE 






































20 60 
T, ~ AMBIENT TEMPERATURE - ae 


WAVEFORMS 





FAIRCHILD LINEAR INTEGRATED CIRCUITS © »A9621 


DESCRIPTION OF REFLECTION DIAGRAM USAGE 


The reflections on any line may be found by using the following procedure: 


. Draw the driver output characteristics for both the “high state’ and the “low state’ on an |-V graph in the same manner as the reflection 


diagram. 


. Draw the receiver input characteristic on-the same graph. The two points of intersection of the receiver and driver characteristics are the two 


DC operating points. 


. Choose to analyze either the reflections for the output going low or high. In the example chosen the negative transition is analyzed. 


4. Draw a line with a slope equal to the impedance of the line to be used, (Z, = 1002 in the example), from the “high state’ operating point 


(labeled A on our claw to the “low state” output device characteristic (B,). B, equals the conditions at the driver output immediately after 
turn-on. 


. Reverse the slope of Z, and sketch it from B, to the receiver input characteristic (C,). C, equals the conditions at the receiver when the 


wavefront B, first reaches it. 


. By continuing this procedure of reversing the slope of Z, at each node all the reflections (B,, C,, B,, C,, B;,, C,---By, Cy), where By is the 


voltage at the driver and Cy is the voltage at the receiver, can be found. 


The same procedure is used to check the reflections when switching the output high. 


BACK-MATCHING, also referred to as reverse termination, offers several advantages to the user. It reduces the system power by not requiring the high 
current for resistive termination and it reduces the DC line losses because IR drops in the line become minimum. 
To back-match any line (output switching low): 


1. 


2. Subtract R 
3. 
4. The reflections that occur on the line with R,, inserted can be treated in the same manner as the general case. The results are B,’ and C,’ and 


Measure the output resistance, R,.,, from the “‘low state’ operating point to B,. 
out from Z. (R,.4 + Ry = Z,). This value R,,, is the required back-matching resistance. 


Place R,, in series with the output of driver. 


the receiver will not see any reflections. 


When switching the line differentially R,, +R, = Z/,. The matched output characteristics of the 9621 make it possible to back-match effectively and 
require analysis of switching only one state. 


TYPICAL REFLECTION DIAGRAM* 


LOW STATE OUTPUT DEVICE HIGH STATE OUTPUT DEVICE 
“CHARACTERISTICS. 1 Jf CHARACTERISTICS 





yiner et | 
pe TL 
cas) Suuneeeeee 
arr A 
Say see ee 
COE CCP er 


lout - OUTPUT CURRENT - mA 


Pe - OUTPUT VOLTAGE - VOLTS 


* GRAPHICAL ANALYSIS 
First Presented by John B. James of I.C.T. (Eng.) LTD. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A9621 


REFLECTION TEST CIRCUIT BACK MATCHING TABLE 


a ieee 
when used when used 
Zo single ended differentially 
100.0 


300 Q 290 Q 145 Q 
The reflections are two delay’s of the line wide. Rterm is the total impedance seen at the receiving end. 600 Q 5902 2952 


2.0 V/Div. 


2 oS 
a ee 
~ rood 
> : 


100 ns/Div. 


200 ns/Div. 200 ns/Div. 
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ywA9622 
DUAL LINE RECEIVER 


FAIRCHILD LINEAR INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The uA9622 is a dual line receiver designed to discriminate a worst case 
logic swing of 2 volts from a +10 volt common mode noise signal or ground shift. A 1.5 volt threshold 
is built into the differential amplifier to offer a TTL compatible threshold voltage and maximum noise 
immunity. The offset is obtained by use of current sources and matched resistors and varies only +5% 
(75 mV) over the military and industrial temperature ranges. 


The “A9622 allows the choice of output states with the inputs open without affecting circuit 
performance by use of S3. A 130 2 terminating resistor is provided at the input of each line receiver. 
An enable is also provided for each line receiver. The output is TTL compatible. The output high level 
can be increased to +12 V by tieing it to a positive supply through a resistor. The outputs can be 
wire-OR’ed. 


TTL COMPATIBLE THRESHOLD VOLTAGE 
INPUT TERMINATING RESISTORS 

CHOICE OF OUTPUT STATE WITH INPUTS OPEN 
TTL COMPATIBLE OUTPUT 

HIGH COMMON MODE 

WIRE-OR CAPABILITY 

ENABLE INPUTS 

FULL MILITARY TEMPERATURE RANGE 
LOGIC COMPATIBLE SUPPLY VOLTAGES 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Internal Power Dissipation (Note 1) 


—65°C to +150°C 
—55°C to +125°C 


Ceramic DIP 670 mW 

Flatpak 570 mw 
Vcc Pin Potential to Ground Pin —-0.5 Vto+7V 
Input Voltage +15 V 
Voltage Applied to Outputs for High Output State —0.5 Vto+13.2 V 
Vee Pin Potential to Ground Pin —0.5 Vto—-12V 
Enable Pin Potential to Ground Pin —0.5Vto+15V 
Lead Temperature (Soldering, 60 seconds) 300°C 


NOTE 


1. Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for 
the Ceramic DIP and 7.1 mW/ C for the Flatpak Package. 


ORDER INFORMATION — Specify U6A9622X XX for 14-pin Dual In-Line Package, U31I9622X XX 
for 14-pin Flatpak where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 
0°C to +75°C temperature range. 


LOGIC DIAGRAM 
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TYPICAL DUAL IN-LINE PACKAGE 


In Accordance With 
JEDEC (TO-116) Outline 























Seating 








NOTES: 

All dimensions in inches 

Leads are intended for insertion in hole rows 
on .300” centers. 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for a conventional .020 inch 
diameter lead , 

Leads are tin-plated kovar 

Package weight is 2.0 grams 


FLAT PACKAGE 
TOP VIEW 














NOTES: 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 





FAIRCHILD LINEAR INTEGRATED CIRCUIT * y»A9622 


ELECTRICAL CHARACTERISTICS (Temperature Range —55°C to +125°C, Voc = 5.0 V + 10%) 


SYMBOL 


| R(ENABLE) 
le(EN ABLE) 
lec 4. Input) 


F(— Input) 


Vit (ENABLE) 


CHARACTERISTICS —55°C 


MIN. MAX. MIN. TYP. 


Output Low Voltage 0.40 
Output High Voltage 3.0 
Output Leakage Current 

Output Shorted Current 


Enable Input 
Leakage Current 


Enable Input 
Forward Current 


+ Input 
Forward Current 


— Input 
Forward Current 


Input Low Voltage 
Differential Input 
Threshold Voltage 


Common Mode Voltage 


Terminating Resistance 
5 V Supply Current 


—10 V Supply Current 
Turn-off Time 


Turn-on Time 


LIMITS 


+25°C 4+125°C 


MAX. MIN. MAX. 
0.17 0.40 0.40 


3.3 


2.0 


—1.5 


—2.1 


—24 


14 = 1.0 


1.5. »2.0 


+12 +10 


130 «175 
13,7". 22:9 


—6.5 —11.1 


38 50 


35 50 


“Voice is a differential input voltage referred from A+ to A— and from B+ to B—. 


SCHEMATIC DIAGRAM 


Voc (7) 
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UNITS 


CONDITIONS 


"Voge = 10V 


Veo =4.5V 


“Voirr = 1.0V 


"Voire = 1.0V 


Veo =4.5V 
S, =4.5V 
Veo = 5.5V 
S, =0V 
Veo = 5.0V 


& COMMENTS 


Veg = —11V 
lo, = 12.4 mA 
Veg = —9.0V 
lon = —0.2 mA 
Vee=—llV 
Vee = 12V 
Vep = —10V 
Voc = OV 
Vee = —1LV 
Vp = 4.0V 
Vez = —9.0V 
Ve =0V 
Veg = —10V 


— Input = Gnd 
Voc: $3 = 5.0 V 

+ Input = Gnd 

Voc = 5.0 V 410% 
Veg = —10V +10% 
Veco = 5.0 V +10% 
Veg = —10V +10% 
Veco = 5.0 V 


Ve =0V 


"Voice = 1.0 Vor 2.0V 


Vec = 5.5 V Vep=—llV 

S;, + Inputs = 5.5 V, — Inputs = OV 
Veco = 5.5V Veep = —11V 

S;, + Inputs = 5.5 V, — Inputs = OV 
Veco = 5.0V Vep = —10V 

Vin O73 V,R, = 3.9 kO, C, = 30 pF 
Vec = 5.0V Vep = —10V 

Vin O-43.0 V, R, = 0.39 kQ, C, = 30 pF 





FAIRCHILD LINEAR INTEGRATED CIRCUIT ¢ yA9622 


ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, Veg = 5.0 V + 5%) 


SYMBOL 


I a(ENABLE) 
ECE ABLE} 
ley + Input) 
le — Input) 


ViL(ENABLE) 


CHARACTERISTICS 


Output Low Voltage 
Output High Voltage 
Output Leakage Current 
Output Shorted Current 


Enable Input 
Leakage Current 


Enable Input 
Forward Current 


+ Input 

Forward Current 
— Input 

Forward Current 
Input Low Voltage 


Differential Input 
Threshold Voltage 


Common Mode Voltage 


Terminating Resistance 
5 V Supply Current 


—10 V Supply Current 
Turn-off Time 


Turn-on Time 


0°c 


MIN. MAX. 


0.45 


29 


80 


—13 


—3.1 


—15 


—2.6 


—2.9 


1,2 


10 2.0 


MIN. 


3.0 


—14 


1.0 


—7.5 


91 


LIMITS 
+25°C 
TYP. 


0.17 


3.3 


—2.15 


—.96 


—1.67 


—1.87 


1.4 


15 


130 
13.7 


—6.5 


38 


35 


MAX. 
0.45 


100 


—3.2 


—1.5 


—2.4 


—2.7 


1.0 


2.0 


+7.5 


185 
22.9 


—11.1 


100 


100 


+75°C 
MIN. MAX. 
0.45 
Zo 

200 
—13 —3.1 

10 
—1.5 
—2.3 
—2.6 

0.85 

10 2.0 





“Voice iS a differential input voltage referred from A+ to A— and from B+ to B—. 


SWITCHING TIME TEST CIRCUIT 


VIN 


Vcc 


RL 


nl 


_ 


DRIVER SYSTEM 


I 
t 
t | 


Vout 
Cy, 


STANDARD USAGE 


' LINE |! 
\ 


| 
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RECEIVER SYSTEM 


UNITS CONDITIONS & COMMENTS 
V Veco = 4.75 V Veg = —10.5V 
"Voie = 2.0 V lo, = 14.1 mA 
V Veco = 4.75V Veg = 9.5 V 
"Voipe = 1.0V loyy = —0.2 mA 
uA Veco = 4.75 V Vee = —10.5V 
*“Voire = 1.0V Veg = 5.25 V 
mA Veco = 5.0 V Veg = —10V 
"Voipe = 1.0V Voc = OV 
uA Veco = 4.75 V Veg = —10.5V 
S, =4.75V Vp = 4.0V 
mA Voc = 5.25V Veg = —9.5V 
S,;=0V Ve =O0V 
mA Veco = 5.0V Veg = —10V 
— Input = Gnd V-=O0V 
mA Veo $;=5.0V Vie=—10V 
+ Input = Gnd V- = OV 
V Veo = 5.0V £5% 
Veg = —10V 45% 
V Veco = 5.0V 45% 
Veg = —10V 45% 
V Veco = 5.0V Veg = —10V 
"Voipe = 1.0 Vor2.0V 
Q 
mA Veo = 5.25 V Veg = —10.5V 
S;, +Inputs = 5.25V, —Inputs = 0V 
mA Veco = 5.25V Veg = —10.5V 
S;, +Inputs = 5.25 V, —Inputs = 0V 
ns Veco = 5.0V Veg = —10V 
Vin O-93.0 V, R, = 3.9 kQ, C, = 30 pF 
ns Veco = 5.0V Veg = —10V 
Vin 093.0 V, R, = 0.39 kQ, C, = 30 pF 
WAVEFORMS 
tpd+ 


FAIRCHILD LINEAR INTEGRATED CIRCUIT * yuA9622 


TYPICAL ELECTRICAL CHARACTERISTICS 


OUTPUT LOW VOLTAGE OUTPUT HIGH VOLTAGE 
VERSU 


Ss VERSUS LOGIC LEVELS VERSUS 
OUTPUT LOW CURRENT OUTPUT HIGH CURRENT AMBIENT TEMPERATURE 


ee] | TT weno 

: fo ts 

ce in 
P| 











Voz 7 OUTPUT LOW VOLTAGE - mW 








Voy" OUTPUT HIGH VOLTAGE - VOLTS 
Voyt ~ OUTPUT VOLTAGE - VOLTS 


























0 
-60 -40 -20 0 2 4 60 80 100 120 140 
Voz > OUTPUT LOW CURRENT -mA loy ~ OUTPUT HIGH CURRENT - mA Ta * AMBIENT TEMPERATURE °C 


OUTPUT VOLTAGE 
Vout = Voie TRANSFER VERSUS INPUT CURRENT VERSUS 
CHARACTERISTICS COMMON MODE VOLTAGE INPUT VOLTAGE 
ee Neh 


SS ey 


=Tee J 
ip ee Ns 


vee V TNT TAT TA | 
Pedal Bie 





























Ww 
a 
S$ 
> 
: 
@ 
3 
S 
a 
=) 
a 
5 
6 
: 
3 
> 


VN - INPUT CURRENT - mA 





Voyr ~ OUTPUT VOLTAGE - VOLTS 












































-4.0 0 4.0 
Voie 7 DIFFERENTIAL INPUT VOLTAGE - VOLTS Vom - COMMON MODE VOLTAGE - VOLTS Vi > UNPUT VOLTAGE ~ VOLTS 


TURN ON TIME VERSUS TURN OFF TIME VERSUS POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE — AMBIENT TEMPERATURE AMBIENT TEMPERATURE 


Veg * -10V oe 
LOAD A: Ry = 5002 C, = SOpF V, + 5.0V 
80 FLOAD B: Ry = 3.9k9 CL = 30pF V, = 5.0V-——--- — 
LOAD CR 2000 Cy = S0pF Vy + 3.0V 








Pp @ Vog = 5.5V 


Py @ Voc * 5.0V 


- TURN CN TIME - ns 








tgs TURN OFF TIME - ns 
POWER DISSI PATION - mW 





tog- 


Py @ Vog © 4.5V 





Py- 






























































-20 0 2 60 100 140 
Ty ~ AMBIENT TEMPERATURE - °c Ty ~ AMBIENT TEMPERATURE - C Ty ~ AMBIENT TEMPERATURE ~ °C 
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WA9624 - pA9625 
DUAL TTL, MOS INTERFACE ELEMENTS 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The ~A9624 is a dual two-input TTL compatible interface gate 
specifically designed to drive MOS. The output swing is adjustable and will allow it to be used as a data 
driver, clock driver or discrete MOS driver. It has an active output for driving medium capacitive loads. 


The #A9625 is a dual MOS to TTL level converter. It is designed to convert standard negatige MOS 
logic levels to TTL levels. The uA9625 features a high input impedance which allows preservation of 
the driving MOS togic tevel. 


Both the uA9624 and »A9625 are available in the 14-pin Ceramic Dual In-Line Package and the 
1/4 x 1/4 Flatpak. 


NOTE: The TTL and MOS devices manufactured by Fairchild Semiconductor are considered as 
positive TRUE logic (the more positive voltage level is assigned the binary state of ‘1’’ or TRUE). 
Following MIL-STD-806B logic symbol specifications, the uA9624 is represented as a NAND gate and 
the ~A9625 as a non-inverting buffer. This convention (of assuming MOS as a positive TRUE logic) 
has not been uniformly accepted by the industry; therefore, it is necessary to note that with negative 
TRUE MOS logic (the more negative voltage level is assigned the binary state ‘‘1’’ or TRUE), the 
4A9624 acts as an AND gate and the uA9625 as an inverter. 


e TTL COMPATIBLE INPUTS/OUTPUT 
e MOS COMPATIBLE OUTPUT/INPUTS 
e LOW POWER 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
Voltage Applied to Outputs for High Output State (uA9624) 
Voltage Applied to Outputs for High Output State (uA9625) 
input Voltage (D.C.) (uA9624) 


—65°C to +150°C 
—55°C to +125°C 
Vpp to +10 V 

Vpp to +Vcc value 
—0.5 V to Vcc value 
—0.5V to +5.5V 


Input Voltage (D.C.) (uwA9625) Vcc to Vpp 
VpbD Pin Potential to Ground Pin —30 V to +0.5 V 
Vpp Pin Potential to Tap Pin (uA9624) —30 V to +0.5 V 
VTAP Vcc +0.5 V 
Internal Power Dissipation (Note 3) 

Ceramic DIP 670 mW 

Flatpak . 570 mW 
Lead Temperature (Soldering, 60 seconds) 300°C 


ORDER INFORMATION — Specify U6A9624XXX and U6A9625XXX for 14-pin TO-116 Dual 
In-Line Package or U3I9624XXX and U3I9625XXX for 14-pin Elatpak where XXX is 51X for the 
—55°C to +125°C temperature range, or 59X for the O°C to +75° C temperature range. 





Notes on following page. 
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TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 
JEDEC (TO-116) Outline 











TYP 


NOTES: 

All dimensions in inches 

Leads are intended for insertion in hole rows 
on .300” centers. 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for a conventional .020 inch 
diameter lead 

Leads are tin-plated kovar 

Package weight is 2.0 grams 





FLATPAK 


in accordance with JEDEC (TO-86) outline 
14 Lead CERPAK 











Alt dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 





FAIRCHILD LINEAR INTEGRATED CIRCUITS * »A9624 


TABLE | — 
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V., = 5.0 V 10%) 


LIMITS 
SYMBOL CHARACTERISTICS 


aa 


a a 
Current 
ce 
Current 
Circuit Current 
ooeean: 
ae 


Switching Speed 
t Switching Speed 


NOTES 


CONDITIONS 


Veco = 4.5 V, Vpop = —28V, Vi,p = OV 
low = —10 vA 
Veco = 5.5 V, Vop = —20V, Veap = 5.5 V 
Inputs at threshold voltages (V,,) Io,,= —10 uA 
Voc =4.5V, Io, = 10 mA, Vop = —15 to —28V 
@Viww 9<Viap S Vcc (Note 2) 
Guaranteed input high 
threshold for all inputs 

Volts |Guaranteed input low 

threshold for all inputs 

Veco = 5.5V, Ve =0.4V 

Vpp = —1ll to —28V 

Voc = 5.5 V, Vp = 4.0V 

Vop = —1l to —28V 

Veco = 5.5V, Viap = OV 

Vop = —28V, Voy = OV 

Veco = 4.5V, Viap = OV, Vi = OV 

Vop = -ILV, Voyp = —UV 

Veco = 5.5V, Vop = —15V, V>,p = OV 

Inputs Open 

foo = 10V, Vpp = —30V, Inputs Open 

Vrap = 
os = 5.0V, See Figure 2 
Vop = IS V, Vrap = OV 


= Ss 


Max = Vop +1.0 V over Temperature Range. Typ = Vpp +0.2 V over Temperature Range. 

At no time shall the voltage from Vpp to VT~ap exceed 30 volts. See Absolute Maximum Ratings on Page 1. 

Rating applies to ambient temperatures up to 70 C. Above 70°C derate linearly at 8.3 mW/°C for the Ceramic DIP and 7.1 mW/°C for the 
Flatpak package. 


#A9624 SCHEMATIC DIAGRAM 


Voc 
O14 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ y»A9624 


TABLE I! — 
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo, = 5.0 V 5%) 


LIMITS 


SYMBOL CHARACTERISTICS +25°C U CONDITIONS 
MIN. TYP. MAX. "Le HA 


Vou, | Output High Voltage -1.0 —05 


Vou2 Output High Voltage +3.25 Volts = = 5.25V, Vop = —20V, Viap = 5.25V 
low = —10 LA 
Inputs at threshold voltages (V,, or V),.) 

Vor Output Low Voltage See Note 1 Volts ue =4.5V, ect = 10 mA, Vpp = —11 to —28V 
threshold sot all inputs 
threshold for all inputs 

Current 
Current 


oni 
= 
2) 


Veco = 5.25 V, Vizp = OV 
Vop = —28V, Voy; = OV 
oy Vrap = OV, Vin, = OV 
Vop = —LLV, Voy = —1ILV 
Veco = 5.25 V, Vop = —15V, Vinp = OV 
Input Open 
Veco = 10V, Vop = —30V, Vi,p = OV 
Input Open 
‘comets See Figure 2 
i aia Viap = OV 


on 
Oo 


Output Short —12 —32 | —12 
Circuit Current 


Vec Supply Current 


Switching Speed 
Switching Speed 


= 3 


TYPICAL ELECTRICAL CHARACTERISTICS ¢ «A9624 


OUTPUT CURRENT OUTPUT CURRENT 
THRESHOLD VOLTAGE VERSUS VERSUS OUTPUT VOLTAGE VERSUS OUTPUT VOLTAGE 
AMBIENT TEMPERATURE (LOW STATE) (HIGH STATE) 


250 
Ty = 25°C 

Voc © 5.0V 
Vpp * 713V 

















+ 























UTPUT CURRENT - mA 














THRESHOLD VOLTAGE - VOLTS 
lou ~ OUTPUT CURRENT - mA 


Ig, 0 





4 


bo 


“55-25 0 2 50 75 100 12 = 7 - “10-90-80 -7.0  -6.0 ‘ ; : -4.0 -8.0 -l2 
Ty ~ AMBIENT TEMPERATURE - °C Voy > OUTPUT VOLTAGE - VOLTS : Voy ~ OUTPUT VOLTAGE - VOLTS | 


POWER DISSIPATION VERSUS SWITCHING TIME SWITCHING TIME VERSUS 
~ AMBIENT TEMPERATURE VERSUS LOAD CAPACITANCE _ AMBIENT TEMPERATURE 













































































8 
Ss 




















8 


























ty 
3 











SWITCHING TIME - ns 




















POWER DISSIPATION - mW PER GATE 




















ff of oaeor TTT OFF , 
55-0 SDS ICS - - 0 & 50 75 100 12 
Ta ~ AMBIENT TEMPERATURE - °C C, - LOAD CAPACITANCE - pF Tq ~ AMBIENT TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9624 * »A9625 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 
HA9624 . 


Yin 


401 
ney i 
= 





Vout 





PULSE GENERATOR 


REP RATE = 500 kHz 
AMPLITUDE = 3 V 
PULSE WIDTH = lus 
t., ty << 10 ns 





C= 15pF 


TESTS _ CONDITIONS 
Tap 


Ta Voc Vop 
od+r tog (°C) (Volts) (Volts) 
25 


Voltage 
es 


Fig. 2 





LOADING RULES: 


 AS624 1 A9625 


1/1 Pome liy == + 210 WA 
( } —~—f te 3/1 
1/1 


*The extender pin allows the number of inputs to be extended by adding diodes or the DTuL 933 extender. 
**Fan out into MOS is limited only by MOS leakage currents. 


APPLICATION: 


| TTLLOGIC | 


aml 


YU A9624 | 1 YU A9625 : : 


ee a eel 


CLOCK DRIVING (using a high capacitance drive scheme) 


TYPICAL SWITCHING TIMES 
VERSUS LOAD CAPACITANCE 





88 








8 





—p poe — \ 


SWITCHING TIME - ns 















































— /+— DELAY TIME 
YH A9624 j—e—to—| |<— RISE TIME 80 
Vee = 5V 90% 60 
cc Vout = | 0 
Vogt -27¥ FDHG OR = ‘es 
Veap = OV EQUIVALENT Vout o 20 
—~| |+—FALL TIME 0 





CAPACITIVE LOAD - pF 


— 


| FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A9625 


TABLE Ill — 
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vog = 5.0 V +10%) 


LIMITS 
SYMBOL CHARACTERISTICS —55°C +25°C +125°C =| UNITS CONDITIONS 


MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Output High Voltage : Volts | Veg =4.5V, Io, = —60 HA 
Vop = —11V 
Inputs at threshold voltages (V,,,) 
Output Low Voltage . ; Volts | Voge =5.5V, Io, = 1.5 mA 
Voc = 4.5V, Iq, = 1.2 mA 
, Vpp = —1LV 
Inputs at threshold voltages (V,,) 


Guaranteed input high 
threshold for all inputs 
Guaranteed input low 
threshold for all inputs 
Veo = 5.0V, Ve = —3.0V, Voy = —13V 
HA | Veo = Voy = 4.5V, Voy = —13V 


P mA | Voc = 5.5V, Voy = —15V, Vy =—10V 
PP Veg = 5.5 V, Von = —15V, Vin = OV 


Input open or gnd 


| mA | Voc = 8.0V, Vpn = —20V, Vin = OV 
pms | See Figure 4 


#A9625 SCHEMATIC DIAGRAM 


Vcc 


x! 
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TABLE IV — 


FAIRCHILD LINEAR INTEGRATED CIRCUITS * »A9625 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Voc = 5.0 V +5%) 


LIMITS 


SYMBOL CHARACTERISTICS 0°C + 25°C UNITS 


Output High Voltage 


Output Low Voltage ae Volts 
Input High Voltage Lo 


Input Low Voltage 


Input Load Current 210 
lox Output Leakage Current 
eet Supply Current 


Ivpp Vpp Supply Current 


Max. Vpp Supply Current 


Sune Speed 


Weer Supply Current Re el 


MIN. MAX. | MIN. TYP. MAX. | MIN. a 


Volts 


Volts 


Volts 


TYPICAL ELECTRICAL CHARACTERISTICS ¢ «A9625 


THRESHOLD VOLTAGE VERSUS POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE 











Oo 
z 





jy THRESHOLD 


& 
8 











nn 

i] 
oO 
=) 





"“ 
= 
=) 
> 
' 
= 
(2) 
< 
bart 
So 
> 
2. 
(=) 
a 
wH 
i 
4 
x= 
= 


o 
SWITCHING TIME - ns 








POWER DISS! PATION - mW PER ELEMENT 


Ss 

















55 2 4 ra) 





50 

















7 (00 125 


Ty ~ AMBIENT TEMPERATURE - °c T, ~ AMBIENT TEMPERATURE ~ °c 


REP RATE = 500 kHz 
AMPLITUDE = —10V 
PULSE WIDTH = 1.0 us 
t,, t, = 20 ns 


PULSE 
GENERATOR 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


% 
4 A9625 


CONDITIONS 


Voc Vop R 
fas peed (Volts) (Volts) (kQ) 


pd+? 


CONDITIONS 


Veco = 4.75 V, Io, = —60 HA 
Inputs at threshold voltages (V,,,) 


Voc = 5.25 V, Io, = 1.52 mA 
Veco = 4.75 V, Io, = 1.33 mA 
Inputs at threshold voltages (V,,) 


Guaranteed input high 
threshold for all inputs 


Guaranteed input low 
threshold for all inputs 


Veco = 5.0V, Ve = —3.0V, Vp-p = —13V 

| Voc = Veex = 4.75 V, Vpp = —13V 

Voc = 5.25 V, Vop = —15V, Vy = —10V 
Voc = 5.25 V, Von = —15V, Vi = OV 
Voc = 5.5 V, Vpp = —15V 

Input open or gnd 

Voc = 8.0V, Vpp = —20V, Vy = OV 
Voc = 5.0V, Vpep = —13V 

See Figure 4 


SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE 









































55 “2 8600 Ya) 50 75 100 12 


Ty - AMBIENT TEMPERATURE - °C 
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wA9644 


DUAL HIGH-VOLTAGE, HIGH CURRENT DRIVER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The »A9644 is a Dual 4-Input NAND Gate whose output can sink 
500 mA in the low state, and maintain 30 volts in the high state. The outputs are uncommitted 
collectors in a Darlington configuration which have typical saturation voltages of 0.8 volts at low 
currents.and 1.2 volts at 500 mA. The inputs are TTL Compatible and feature input clamp diodes. The 
input fan-in requirement is typically 1/2 a normal DTL Unit Load. An input strobe common to both 
gates is provided, and an expander input node on each gate is available for input diode expansion. 
Separate ground pins are provided for each gate to minimize ground pin offset voltages at high 
current levels. 


500 mA CURRENT SINKING CAPABILITY 

OUTPUT VOLTAGES UP TO 30 VOLTS - 

LOW AVERAGE POWER, TYPICALLY 30 mW PER GATE 
HIGH SPEED, TYPICALLY 50 ns DELAY TIMES 

TTL COMPATIBLE INPUTS 

INPUT CLAMP DIODES 

LOW FAN-IN LOADING REQUIREMENTS 

COMMON STROBE INPUT 

EXPANDER NODE FOR INPUT DIODE EXPANSION 


ABSOLUTE MAXIMUM RATING 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
Input Voltages (D.C.) 


—65°C to +175°C 
—55°C to +125°C 
- 0.5 V to +8.0 V 
—0.5V to +5.5 V 


Voltage Applied to Outputs (Output High) See Safe Area —0.5 V to +30 V 
Output Current (D.C.) (Output Low) 640 mA 
Internal Power Dissipation (Note) 730 mW 
Lead Temperature (Soldering, 60 seconds) 300° C 


NOTE 


Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for 


the Ceramic DIP 


ORDER INFORMATION — Specify U7B9644XXxX for 16-pin Dual In-Line Package where XXX is 
51X for the —55°C to +125°C temperature range, or 59X for the 0°C to +75°C temperature range. 


LOGIC DIAGRAM 
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PHYSICAL DIMENSIONS 
16 Lead MSI Dual In-Line 





2 785 _ 
A AL aA ALS 1 


025 R 
NOM 











STANDOFF 
WIDTH 


All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers > 

They are purposely shipped with ‘‘positive” 
misalignment to facilitate insertion 

Board-drilling dimensions should equal 
your practice for a conventional 
.020 inch diameter fead 

Leads are tin plated kovar 

Package weight is 2.2 grams 

*The i dimension does not apply to 

the corner leads 


Fig. 2 





CONNECTION DIAGRAM 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ HAI644 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voc = 5.0V +10%) 


LIMITS 
SYMBOL | CHARACTERISTIC —55°C +25°C +125°C UNITS CONDITIONS 









MIN. MAX. |MIN. TYP. MAX. |MIN. MAX. 


Vo. Output Low Voltage 1.7 1.25 1.5 1.5 Volts | Voc = 4.5V, Io, = 500 mA, Inputs = V,,, 
——— | | 08 1.0 Volts [Veg = 5.0V, Io, = 100 mA, Inputs = Vj,, 

ies <1.0 200 Veo = 5.5V, Vor =30V, Vin =Vi 

lp <1.0 20 Veo = 5.5V, Vy =4.5V, Other Inputs = Gnd 


le Input Forward Current —0.75 =0.18 —0.75| 0.75) mA | Voc =5.5V, Vin = 0.4V 


ie Strobe Reverse Current <1.0 4.0 Voc = 5.5V, Viv =4.5V, Other Inputs = Gnd 
les Strobe Forward Current ~15 —036 -15 | 15 | mA | Voc =5.5V, Vin =04V 


le Expander Node Forward Current | = | = 2.68 —3.9 | | mA Voc = 5.5V, Vy = O4V 
lee Vc Current (Gate On) 204 30 | =| mA Voc = 5.5, Inputs = Open 
luax | Max. Veg Rating 70 12 | | mA [Voc = 8.0V, Inputs = Gnd 


VE3 Input Clamp Diode Voltage. —08 —15 Volts [Veco =4.5V, I, = —10 mA, 
Other Inputs = Open 

Vip Input Low Voltage Volts | Guaranteed Input Low Threshold 

Viw Input High Voltage 2.1 1.7 (19 | Volts_| Guaranteed Input High Threshold 

tod+ Propagation Delay 50 ~=:100 pms | Voc = 5.0V, C, = 40 pF, 


tra Propagation Delay if, 4 R, = 75 @ to +30 V (See Fig. 3) 


! 





ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo, = 5.0 +5%) 





LIMITS 


0°C +25°C +75°C UNITS CONDITIONS 
MIN. MAX. |MIN. TYP. MAX. | MIN. MAX. 
Vo. Output Low Voltage 1.6 1.25 1.5 15 Volts | Veo = 4.75 V, Io, = 500 mA, Inputs = Vi 
0.8 1.0 Volts | Vog =5.0V, Io, = 100 mA, Inputs = V,,, 


lcex | Output Leakage Current Pee el <1.0 250 | 500 | uA [Voc = 5.25V, Vox =30V, Vin = Vip 
Ip Input Reverse Current aaa <10 5.0 Voc = 5.25 V, Vi = 4.5V, Other Inputs = Gnd 








SYMBOL | CHARACTERISTIC 





; Input Forward Current | 075] 0.18 -0.75; — —0.75] mA [Veg = 5.25V, Viv = O45 V 

les Strobe Reverse Current a ee Veco = 5.25 V, Vin =4.5V, Other Inputs = Gnd 
les Strobe Forward Current | 15 | 036-15 | 15 | mA [Voc = 5.25 V, Vy = O45 V 

le Expander Node Forward Current | 268-39; | ma Voc = 5.25 V, Vin = 0.45 V 

ine Voc Current (Gate On) 204 30 | | mA |Vcc = 5.25, Inputs = Open 


IWAX Max. Voc Rating 7.0 128 


: 


| mA [Vcc =8.0V, Inputs = Gnd 


Volts | Vo¢ = 4.75 V, I = —10 mA, 
Other Inputs = Open 
0.75 


Volts | Guaranteed Input Low Threshold 


Guaranteed Input High Threshold 
0 


Ve3 Input Clamp Diode Voltage 


— 
— 


Vib Input Low Voltage 
2.1 


— 
~ 


Vi Input High Voltage 


np 

BRO 
Oo 
oo 
on 


, 0.8 
50 =. 200 
20 


toa+ Propagation Delay 


pins Voc = 5.0V, C, = 40 pF, 


ns R, = 75 2 to +30 V (See Fig. 3) 





o 
fo) 


tog Propagation Delay 
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Vo, ~ OUTPUT LOW VOLTAGE - VOLTS 


log ~ SUPPLY CURRENT ~ mA 


FAIRCHILD LINEAR INTEGRATED CIRCUITS * »A9644 


TYPICAL ELECTRICAL CHARACTERISTICS — 


OUTPUT LOW VOLTAGE VERSUS 
INPUT LOW CURRENT 


SAFE AREA CURVE 


























ler COLLECTOR CURRENT - AMP 











bop ~ INPUT LOW CURRENT - mA 


OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE AND 


SUPPLY VOLTAGE 








Vee “COLLECTOR TO EMITTER VOLTAGE - VOLTS 


OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 
AND TEMPERATURE 























Your > OUTPUT VOLTAGE ~ VOLTS 





Voyy 7 OUTPUT VOLTAGE - VOLTS 

















0.4 




















0.8 1.2 1.6 2.0 0 


Vin 7 INPUT VOLTAGE - VOLTS 


SUPPLY CURRENT VERSUS 
SUPPLY VOLTAGE 

















0.4 0.8 1.2 
Vin 7 INPUT VOLTAGE - VOLTS 











SUPPLY CURRENT VERSUS 
AMBIENT TEMPERATURE 


=5.0V || 


Voc 
WITH NO LOAD PER PACKAGE 


| 
INPUTS OPEN 















INPUTS OPE 























+ 





INPUTS GROUNDED 





INPUTS GRO 

















~ Joc - SUPPLY CURRENT - mA 
o 
o 























0 
4.0 6.0 8.0 10 55 


Voc ~ SUPPLY VOLTAGE - VOLTS 


PROPAGATION DELAY VERSUS 
AMBIENT TEMPERATURE 




















tw - PROPAGATION DELAY - ns 














Tg AMBIENT TEMPERATURE ~ °C 














Ty ~ AMBIENT TEMPERATURE °c 
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OUTPUT LOW VOLTAGE VERSUS 
AMBIENT TEMPERATURE 











Voy > OUTPUT LOW VOLTAGE - VOLTS 














Ty ~ AMBIENT TEMPERATURE —°C 


COLLECTOR CUTOFF CURRENT 
VERSUS INPUT VOLTAGE 
0.8 


Ta® 25°C 
07 F Voc * 9.9¥ 
Veex * 30V 


0.6 r 























0.2 + 


\ory 7 COLLECTOR CUTOFF CURRENT -mA 


0.1 + + 





























0 0.4 0.8 1.2 1.6 2.0 
Vin INPUT VOLTAGE - VOLTS ~ 


INPUT CURRENT VERSUS 
INPUT VOLTAGE 











Iyy 7 INPUT CURRENT - mA 














20 
-1.0 0 10 © 3.0 50° 7.09.0 
Vjy > INPUT VOLTAGE - VOLTS 


CURRENT SINKING DERATING 
CURVE = , 


BASED ON 100% DUTY CYCLE 
lor total “'o, *!otg 





Vt totat ~ TOTAL OUTPUT LOW CURRENT - mA 








T, ~ AMBIENT TEMPERATURE - °C 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ »A9644 


; Fig. 3 — SWITCHING CIRCUIT AND WAVEFORMS 





INPUT 

PULSE 

Input Requirements: R, = 752 
Frequency ~ 100 kHz C, = 40 pF 
Amplitude 3 40.1 V 

Pulse Width ~ 500 ns ¢ 
Rise Time <10ns 

Fall Time <10ns 


APPLICATIONS 


Surge Limiting 
Resistors 


lor = 500 mA = Ne Ieuib iN siege 
MULTIPLE LAMP DRIVING 


+V 
+V : Roo (min) lai 





28 V 280 100 mA 

24V 160 Q 150 mA 

CLAMP DIODE | | ~ RELAY 18V 972 300 mA 
15V 35 2 400 mA 

12V 222 500 mA 

6V 102 500 mA 


5V 82 500 mA 


The clamp diode must be capable of keeping 
the uA9644 within its SAFE AREA. The 
clamp diode must handle all the coil current. 


RELAY DRIVING 
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CA3018-CA3018A-CA3019-CA3026-CA3036 


CA3039-CA3045-CA3046-CA3054-CA3086 
TRANSISTOR AND DIODE ARRAYS 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — Fairchild transistor and diode arrays consist of general 
purpose integrated circuit devices constructed on a single substrate, using the Fairchild 
Planar” epitaxial process. These arrays are arranged to offer maximum flexibility in 
circuit design for applications from D.C. to 120 MHz. Excellent transistor and diode PACKAGE 5E 
matching and temperature tracking allow circuit techniques unavailable when using 
discrete devices. Multiple devices in one package permit a greater packing density and cost 


PHYSICAL DIMENSIONS 


370 DIA. 





335 py, TT .338 
savings than with individual packaged transistors. a a ine 
e PRECISION MONOLITHIC MATCHING pe 
e DESIGN FLEXIBILITY . 4 "90 HTN MM 500 mn 


e CUSTOM APPLICATIONS 







e\ 
ve ND INSULATING STANDOFF- 
‘oa “as SHAPE MAY VARY 


.028 029 


PACKAGE 6A 
SUBSTRATE SUBSTRATE = circa ae 
ORDER PART NO. ORDER PART NO. ORDER PART NOS. af i“ 
CA3018/CA3018A CA3036 CA3045/3046/3086 ss item ade 
PACKAGE: 5G PACKAGE: 5E PACKAGE: 6A ae 





uo 037_! ss 020_ | 062 oe ak 
388 090 027 oie 7" T MAX NOM 
YP STANDOFF 
WIDTH 


SUBSTRATE 
AND CASE 


3 
ORDER PART NO. ORDER PART NO. PACKAGE 5G 
CA3026 CA3054 
PACKAGE: 5G PACKAGE: 6A 


1 9 8 7 6 
Q 25 
04 
ATE 
12 


SUBSTR 
° 
5 


D4 pps 
SUBSTRATE 10 9 


AND CASE SUBSTRATE 
70 1 AND CASE 


ORDER PART NO. ORDER PART NO. 


CA3019 CA3039 
PACKAGE: 5E PACKAGE: 5G 





*Planar isa patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »« CA3018/CA3018A 


e MATCHED MONOLITHIC GENERAL PURPOSE e WIDE OPERATING CURRENT RANGE ; 
TRANSISTORS @ CA3018A PERFORMANCE CHARACTERISTICS CONTROL- 
© hee MATCHED +10% LED FROM 10 nA TO 10 mA 
© Vee MATCHED #2 mV CA3018A (+5 mV CA3018) e LOW NOISE FIGURE — 3.2 dB TYPICAL AT 1 kHz 
e OPERATION FROM DC TO 120 MHz e FULL MILITARY TEMPERATURE RANGE CAPABILITY 
(—55 TO +125°C) 
EQUIVALENT CIRCUIT 
11 12 
APPLICATIONS 
@ General Use in Signal Processing Systems in DC Through VHF i Q3 
Range Q4 
Custom Designed Differential Amplifiers 2 1 
e Temperature Compensated Amplifiers 8 5 
6 Qy Qo 3 
° 
ABSOLUTE MAXIMUM RATINGS SUBSTRATE « 
Power Dissipation (Note 1) CA3018 CA3018A 
Any One Transistor 300 mW 300 mW 
Total Package 450 mW 450 mW 
Temperature Range 
Operating Temperature —55°C to +125°C —55°C to +125°C 
Storage Temperature —65°C to +200°C —65°C to +200°C 
The following ratings apply for each transistor in the device: 
Collector-to-Emitter Voltage, VCEO 15 V 15 Vv 
Collector-to-Base Voltage, VcBoO 20 V 30 V 
Collector-to-Substrate Voltage, Vcjo (Note 2) 20 V 40V 
Emitter-to-Base Voltage, VEBO 5V 5V 
Collector Current, Ic 50 mA 50 mA 


ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise specified) 























































PARAMETER CONDITIONS MIN. TYP. MAX UNITS 
CA3018 CA3018A 
Collector-Cutoff Current IcBo Vcopz10V,lE=0 0.002 0.002 40 nA 
Collector-Cutoff Current ; IcCEO Voce = 10 Vp =0 See Curve See Curve 0.5 HA 
Collector-Cutoff Current Darlington Pair ICEOD Voce =10V,!gB=0 5 HA 
Collector-to-Emitter Breakdown Voltage VIBR)CEO ic =1mA,!lgB=0 15 24 15 24 Vv 
Collector-to-Base Breakdown Voltage V(BR)CBO Ic =10uA,tE=0 20 60 30 60 Vv 
Emitter-to-Base Breakdown Voltage V(BR)EBO le =10HA,I¢=90 5 7 5 7 Vv 
Collector-to-Substrate Breakdown Voltage V(BR)CIO Ic =10HA, Icy = 90 20 60 40 60 Vv 
Collector-to-Emitter Saturation Voltage VcES Ip=1mA,Ic¢=10MA 0.23 0.23 0.5 Vv 
Ic =10mA 100 50 100 
Static Forward Current Transfer Ratio hee VcE=3V,4 Ic= 1mMA 30 100 60 100 
7 Ic =10uA 54 30 54 
Magnitude of Static-Beta Ratio Secret og Sage 09 097 09 0 
{Isolated Transistors Q1 and Q9) CE mals Res he , ; : re 
Static Forward Current Transfer Ratio ae Vee=3V Ic=1mMA 1500 5400 2000 5400 
Darlington Pair (Q3 & Q4) “FED CE Ic = 100 nA 1000 2800 
: le= 1mA 0.715 0.600 0.715 0.800 
Base-to-Emitter Voltage Vv VcE=3V Vv 
Q BE cE { Ie =10mA 0.800 0.800 0.900 
Vv 
Input Offset Voltage vee. . Voce =3V,lgE=1mA 0.48 5 0.48 2 mV 
2 
Temperature Coefficient: Base-to- \AV pel 7 
Emitter Voltage Q1, Q5 —=aT VceE=3V. JE =1mMA -1.9 -1.9 mVIC , 
Base (Q3)-to-Emitter (Qq) VBED VReeay te =10mA 1.46 1.46 1.60 : Vv 
Vol tage-Darlington Pair (V9.1) CE le= 1mA 1.32 1.10 1.32 1.50 
Temperature Coefficient: IAVBED! 
Base-to-Emitter Voltage as VceE=3V, IE =1mMA 4.4 4.4 mvV/°C 
Darlington Pair-Q3,Q4 
Temperature Coefficient of iVBE,-VBED! Vec=+6V, VEE =-6V 
1 2 4 © 
Input-Offset Voltage ar a x as 


NOTES 
1. Derate at 5 mW/°C for Ta > 85°C. 
2. Substrate must. be connected to the most negative voltage to maintain normal operation. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e CA3018/CA3018A 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified) 
PARAMETER . CONDITIONS ‘ : MAX. UNITS 


=1 kHz, VcE=3V, Ic = 100 HA 


Low Frequency Noise Figure NF . 
Source resistance = 1 kQ 


dB 


Low-Frequency, Small-Signal Equivalent Circuit Characteristics: 


Forward Current-Transfer Ratio 110 


Short-Circuit Input Impedance i 3.5 
f=1 kHz, VceE=3V,IG=1MA 15.6 


Open-Circuit Reverse Voltage-Transfer Ratio 1.8x10—-4 


Open-Circuit Output {mpedance 


Admittance Characteristics: 
Forward Transfer Admittance 31-j 1.5 
Input Admittance i 0.3+j 0.04 
: f=1 MHz, VceE=3V,IG=1mMA . 
Output Admittance 0.001+j 0.03 


Reverse Transfer Admittance See Curve 
Gain-Bandwidth Product VcE=3V,IcC=3mA 500 
Emitter-to-Base Capacitance Vep=3V,leE=0 0.6 
Collector-to-Base Capacitance VcBp=3V,ic=0 
Colltector-to-Substrate Capacitance Vcr =3V,ICc=0 


TYPICAL PERFORMANCE CURVES 


COLLECTOR-TO-BASE CUTOFF COLLECTOR-TO-EMITTER STATIC FORWARD CURRENT- 

CURRENT VERSUS AMBIENT CUTOFF CURRENT VERSUS TRANSFER AND BETA RATIO 
TEMPERATURE FOR AMBIENT TEMPERATURE FOR TRANSISTORS Q4, Qo 

EACH TRANSISTOR FOR EACH TRANSISTOR VERSUS EMITTER CURRENT 


: 
f\ 
aul 


Z| 
IA 























J -— -— 7 oD — — 
ie 7 fal 














77 
Al ZA 


















































beg — STATIC FORWARD 
CURRENT — TRANSFER RATIO 
BETA RATIO 



































lego - COLLECTOR CUTOFF CURRENT - nA 
ogg — COLLECTOR CUTOFF CURRENT ~- nA 



































CIN 
CSS 


50 
0.010.02 0.05 0.1 0.2 


Ta - AMBIENT TEMPERATURE - C T, - AMBIENT TEMPERATURE - c le — EMITTER CURRENT — mA 


STATIC FORWARD CURRENT- STATIC BASE-TO-EMITTER 
TRANSFER RATIO FOR DARLINGTON VOLTAGE AND INPUT OFFSET STATIC INPUT VOLTAGE FOR 
CONNECTED TRANSISTORS Q3, Q4 VOLTAGE FOR Q1, Q9 VERSUS DARLINGTON PAIR Q3, Qq4 
VERSUS EMITTER CURRENT EMITTER CURRENT VERSUS EMITTER CURRENT 


10,000 


Beale 
im a 


rea 


9000 

















DARLINGTON PAIR — V 











RATIO FOR DARLINGTON PAIR 
— BASE-TO-EMITTER VOLTAGE FOR 




















VBeD 




















(Vee) — BASE - TO —- EMITTER VOLTAGE - V 


Vos — INPUT OFFSET VOLTAGE Q; AND Qo - mv 














— 
CA3018’'CA3018A 


- Heep STATIC FORWARD CURRENT TRANSFER 














5 10 20 001 0.02 0.05 01 02 05 1 2 


te - EMITTER CURRENT ~ mA lg — EMITTER CURRENT -- mA Ig — EMITTER CURRENT ~ mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3018/CA3018A 


OFFSET VOLTAGE 
CHARACTERISTIC VERSUS 
AMBIENT TEMPERATURE 





— OFFSET VOLTAGE - mV 


~ Vee, 





VBE, 














0 
-75 -50 -25 te) 25 50 76 


Ty - AMBIENT TEMPERATURE - C 


TYPICAL PERFORMANCE CURVES 


BASE-TO-EMITTER VOLTAGE 
CHARACTERISTIC FOR EACH 
TRANSISTOR VERSUS 
AMBIENT TEMPERATURE 





Vee — BASE — TO.— EMITTER VOLTAGE - V 











04 
-75 -80 -25 0 26 50 75 100 125 


Ty — AMBIENT TEMPERATURE — C 





STATIC INPUT VOLTAGE. FOR 
DARLINGTON PAIR (Q3, Q4) 


VERSUS AMBIENT TEMPERATURE 


Veep — BASE-TO EMITTER 
VOLTAGE (DARLINGTON PAIR} - V 


0.75 





ease | 8A 








-75 -50 -25 ie) 26 75 100 125 


Ta — AMBIENT TEMPERATURE - C 


TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


GAIN-BANDWIDTH PRODUCT (fy) 
VERSUS COLLECTOR CURRENT 


1000 











Voe=3V 
Ta = 28°C 
TT eee 


19) 1 2 3 4 5 6 7 9 10 


800 
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fr - GAIN-BANDWIDTH PRODUCT — MHz 
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INPUT ADMITTANCE (Y,,) 

















te 
VERSUS FREQUENCY 
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8 Reis 
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ze 
2 
1G 2 
2 
oOo” 
oo 
2% 
@ 1 
a 
siiecaen 
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f - FREQUENCY — MHz 


NOISE FIGURE VERSUS 
COLLECTOR CURRENT, 
Rs = 500 2 











NOISE FIGURE - dB 




















Io - COLLECTOR CURRENT - mA 


NORMALIZED h PARAMETERS 
VERSUS 
COLLECTOR CURRENT 




















NORMALIZED h PARAMETERS 


























0.1 
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Iq — COLLECTOR CURRENT — mA 


OUTPUT ADMITTANCE (Y oe) 
VERSUS FREQUENCY ~ 





Gog AND bog —- OUTPUT CONDUCTANCE 
AND SUSCEPTANCE — mmhos 

















0 
01 02 oS 1 2 5 10 20 50 100 200 


f ~ FREQUENCY — MHz 


NOISE FIGURE VERSUS 
COLLECTOR CURRENT, 
Rg = 1k. 





NOISE FIGURE — dB 
































I¢ — COLLECTOR CURRENT - mA 
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FORWARD TRANSFER ADMITTANCE (Y;,) 


FORWARD TRANSFER CONOUC?7 ANCE 


AND SUSCEPTANCE — mmhos 


te AND bye ~ 


VERSUS FREQUENCY 


Tees CH 
SHEEP 


LT TTT | TT 
EPH 
PHEHE HER 
HPS LET 


Panel 
TT WE 
RCE 


0102 05 1 2 5 10 20 50 100 200 


S 
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f - FREQUENCY - MHz 


REVERS® TRANSFER ADMITTANCE (Y,,) 


Sre AND bp ~ REVERSE TRANSFER CONDUCTANCE 
AND SUSCEPTANCE — mmhos 


NOISE FIGURE - dB 


VERSUS FREQUENCY 


° 
a 


al 







Gre 'S SMALL AT FREQUENCIES 
LESS THAN 500 MHz 
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f - FREQUENCY - MHz 


NOISE FIGURE VERSUS 
COLLECTOR CURRENT, 
Rg = 10k 





























Ic - COLLECTOR CURRENT - mA 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e¢ CA3019 










e EXCELLENT DIODE MATCHING — 1 mV TYP. 
e LOW REVERSE LEAKAGE CURRENT — 5 mA TYP. 


EQUIVALENT CIRCUIT 





Ds 





APPLICATIONS 

e Modulator 

Mixer 

Balanced Modulator 
Analog Switch 
Diode Gate for Chopper-Modulator Applications é 


Ww 







© 





D4 
SUBSTRATE 
AND CASE 

70 1 











06 









ABSOLUTE MAXIMUM RATINGS 
Power Dissipation 









For each Diode , 20 mW 

Total For Device 120 mW 
Temperature Range 

Storage Temperature —65°C to +200°C 

Operating Temperature ; —55°C to +125°C 
Voltage (Note 1) 18 V 






ELECTRICAL CHARACTERISTICS (For each diode, Ta = 25°C unless otherwise specified) 



















PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 


DC Forward Voltage Drop VE DC Forward Current, IF = 1 mA 0.73 . 0.78 
DC Reverse Breakdown Voltage ViBR)R DC Reverse Current, IR = —10HA 4.0 6.0 


DC Reverse Breakdown Voltage Between 


Vv DC Reverse Current, IR = —10 HA 25 80 V 
any Diode Unit and Substrate (BEDE e 
DC Reverse (Leakage) Current IR DC Reverse Voltage, VR = —4 V 0.0055 10 MA 
DC Reverse (Leakage) Current Between 
; . ip DC Reverse Voltage, VR = —4 V 0.010 10 LA 
any Diode Unit and Substrate 
Magnitude of Diode Offset Voltage 
IVF, - VF5I DC Forward Current, lF = 1mA 1.0 5.0 mV 


(Difference in DC Forward Voltage 
Drops of any Two Diode Units) 


é : . Frequency, f = 1 MHz 
Single Diode Capacitance Cp DC Revares Voltage; Va=2'V 1.8 pF 


Frequency, f = 1 MHz 


Diode Quad-to-Substrate é DC Reverse Voltage, VR between 
Capacitance oo Pins 2,5,6, or 8 of Diode Quad 
and Pin 7 (Substrate) = —2 V 
Pin 2 or 6 to Pin 7 4.4 pF 
Pin 5 or 8 to Pin 7 2.7 pF 
Series Gate Switching Pedestal Voltage Vs . 10 | mV 
NOTE 
1. Substrate (Pin 7) must be connected to the most negative potential. 





a 
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DC FORWARD VOLTAGE DROP — Vv 


Ve- 


— DIODE CAPACITANCE — pF 


Cp 


CAPACITANCE, PIN 5 OR 8 TO SUBSTRATE (PIN 7) — pF 


FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3019 


TYPICAL PERFORMANCE CURVES 


‘DC FORWARD VOLTAGE DROP 
(EACH DIODE) VERSUS 
TEMPERATURE 

















-75 -80 +25 0 2 50 75 100 125 


Ta — AMBIENT TEMPERATURE — °C 


DIODE CAPACITANCE 
(EACH DIODE) VERSUS 
REVERSE VOLTAGE 





























Vp — OC REVERSE VOLTAGE ACROSS DIODE — Vv 


DIODE QUAD-TO-SUBSTRATE 
CAPACITANCE VERSUS 
REVERSE VOLTAGE 

















VR — DC REVERSE VOLTAGE BETWEEN PINS 
5 OR 8 AND SUBSTRATE (PIN 7) 


f, = 100 kHz 


242 


REVERSE (LEAKAGE) CURRENT 
(EACH DIODE) VERSUS 
TEMPERATURE 


— DC REVERSE CURRENT — nA 


'R 


es 











-50  - 26 0 25 50 75 100 «125 


Ty - AMBIENT TEMPERATURE - C 


DIODE QUAD-TO-SUBSTRATE 


CAPACITANCE, PIN 2 OR 6 TO SUBSTRATE (PIN 7) — pF 


$s 





CAPACITANCE VERSUS 
REVERSE VOLTAGE 

















VR ~ DC REVERSE VOLTAGE BETWEEN PIN 
2 OR 6 AND SUBSTRATE (PIN 7) 


ERIES GATE SWITCHING 
TEST SETUP 


YOUT’ 


10mVP P 





FAIRCHILD LINEAR INTEGRATED CIRCUITS «.CA3026/CA 3054 





EQUIVALENT CIRCUIT 


e LOW INPUT OFFSET VOLTAGE — +5 mV See aR A a ee ee 8 
e WIDEBAND OPERATION 
e INDEPENDENTLY ACCESSIBLE INPUTS AND OUTPUTS Q ay Q% 5 
e TWO MATCHED DIFFERENTIAL AMPLIFIERS 
Q3 Q4 
: eee Pin numbers shown 
APPLICATIONS : 4 5 12. for DIP only. 
@ Dual Sense Amplifiers @ Balanced Quadrature Detectors 
@ Dual Schmitt Triggers @ Cascade Limiters 
@ Multifunction Combinations — RF/Mixer/Oscillator; Converter/IF @ Synchronous Detectors 
e@ IF Amplifiers (Differential and/or Cascode) e@ Pairs of Balanced Mixers 
e Product Detectors @ Synthexizer Mixers 
@ Doubly Balanced Modulators and Demodulators @ Balanced (Push-Pull) Cascode Amplifiers 
ABSOLUTE MAXIMUM RATINGS (For Each Transistor) 
Power Dissipation (Note 1) CA3026 CA3054 
Any One Transistor 300 mW 300 mW 
Total Package 600 mW 750 mW 


Temperature Range 
Operating Temperature 
Storage Temperature 


--55°C to +125°C 
—65°C to +200°C 


0°C to +85°C 
—25°C to +85°C 
| The following ratings apply for each transistor in the device 





Collector-to-Emitter Voltage, VCEO ~ 15 V 
Collector-to-Base Voltage, VCBO _ 20 V 
Collector-to-Substrate Voltage, Vcjo (Note 2) 20 V 
Emitter-to-Base Voltage, VEBO ; 5V 
Collector Current, Ic 50 mA 
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise specified) CA3026 and CA3054 
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
For Each Differential Amplifier 
Input Offset Voltage Vio 0.45 5- mV 
Input Offset Current ho 0.3 2 LA 
V = 
Input Bias Current 1 cB <¥ 10 24 LA 
Quiescent Operating 1c(Qy ) 1C(Q5) 0.98 to 
l = =2mA ; 
Current Ratio IC(Q9) id IC(Qg) E(Qg)" TE(O4) > 2m 1.02 
Temperature Coefficient AIViol 4 uV/°C 
Magnitude of Input-Offset Voltage AT 
For Each Transistor - ; 
DC Forward Base-to- VBE Vcep=3V Ic =50uUA 0.630 0.700 
Emitter Voltage 1mA 0.715 0.800 Vv 
3mA 0.750 0.850 
10 mA 0.800 0.900 
Temperature Coefficient of Base AVBE Vcep=3V,IC=1ma 19 mv/°C 
to-Emitter Voltage AT 
Collector-Cutoff Current ICBO Vcp=10V,!—E=0 0.002 100 nA 
Collector-to-Emitter S 3 
Breakdown Voltage V(BR)CEO len imade a i2 ae : 
Collector-to-Base = _ 
Breakdown Voltage V(BR)CBO IG TATE 0 a 2 » 
Collector-to-Substrate _ _ 
Breakdown Voltage V(BR)CIO Ge EP iyo a 08, ¥ 
Emitter-to-Base Breakdown Voltage V(BR)EBO le =10uA, Ic =0 5 7 Vv 


NOTES 


1, For T, > 55 C; CA3026 derates at 5 mMW/°C and CA3054 at 6.67 mwW/°C 


2. The collector of each transistor of the CA3026 and CA3054 is isolated from the substrate by an integral diode. Substrate must be connected 
to the most negative voltage to maintain normal operation. : ; 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e CA3026/3054 


ELECTRICAL CHARACTERISTICS 
PARAMETER 


Common-Mode Rejection Ratio 
for Each Amplifier 


AGC Range, One Stage 

Voltage Gain, Single Stage Double-Ended Output 
AGC Range, Two Stage 

Voltage Gain, Two Stage Double-Ended Output 


CONDITIONS 
cur Vcc =12V 
AGC VEE=-6V 
A Vy =-3.3 V 
AGC f=1 kHz 
A 


Low-Frequency, Small-Signal Equivalent-Circuit Characteristics: 


(for Single Transistor) 

Forward Current-Transfer Ratio 
Short-Circuit Input Impedance 

Open-Circuit Output Impedance 
Open-Circuit Reverse Voltage-Transfer Ratio 


1/f Noise Figure (for Single Transistor) 
Gain-Bandwidth Product (for Single Transistor) 


hfe 

hie f=1kHz,VcE=3V, 
hoe Ic=1mMA 

Dre 

NF f=1kHz,VcE=3V 
fT VcE=3V,!lc=3mMA 


Admittance Characteristics; Differential Circuit Configuration: 


(for Each Amplifier) 

Forward Transfer Admittance 
Input Admittance 

Output Admittance 

Reverse Transfer Admittance 


Admittance Characteristics; Cascode Circuit Configuration: 


(for Each Amplifier) 

Forward Transfer Admittance 
Input Admittance 

Output Admittance 

Reverse Transfer Admittance 


Noise Figure 


COLLECTOR-TO-BASE CUTOFF 
CURRENT VERSUS 
AMBIENT TEMPERATURE 
FOR EACH TRANSISTOR 


50 








TS SS 








lego - COLLECTOR CUTOFF CURRENT - nA 











Ta - AMBIENT TEMPERATURE - 


OFFSET VOLTAGE 


TYPICAL PERFORMANCE CURVES 


|, - INPUT BIAS CURRENT - pA 


v21 Vcep=3V 
Y41 Each Collector 
Y22 Ic ~ 1.25 mA 
Yv12 = 1 MHz 

voi VcB=3V 
Y11 Total Stage 
Y22 Ic = 2.5mA 
Y12 f=1 MHz 

NF = 100 MHz 
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CHARACTERISTIC VERSUS 
COLLECTOR CURRENT 
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Igo COLLECTOR CURRENT - mA 


STATIC BASE-TO-EMITTER VOLT- 


MIN. 


(Ta = 25°C unless otherwise specified) CA3026 and CA3054 (Continued) 


TYP. MAX. 


_ 100 


75 
32 
105 
60 


110 
3.5 
15.6 
1.8x10—-4 


3.25 
550 


—20+j 0 
0.22+j 0.1 
0.01+j 0 
—0.003+j 0 


68-] 0 
0.55+j 0 
0+j 0.02 

0.004-j 0.005 
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BASE-TO-EMITTER VOLTAGE 
CHARACTERISTIC FOR EACH 
TRANSISTOR VERSUS AMBIENT 
TEMPERATURE 





CHARACTERISTIC VERSUS 
AMBIENT TEMPERATURE 
FOR DIFFERENTIAL PAIRS 
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Ta - AMBIENT TEMPERATURE - C° 


AGE CHARACTERISTIC AND INPUT 
OFFSET VOLTAGE FOR DIFFEREN- 
TIAL PAIRS VS EMITTER CURRENT 
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Vig — INPUT OFFSET VOLTAGE Q, AND Q5 — mv 
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Ig — COLLECTOR CURRENT - mA 


UNITS 


dB 


dB 
dB 
dB 
dB 


kQ 
umho 


dB 
MHz 


mmho 
mmho 
mmho 
mmho 


mmho 
mmho 
mmho 
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FAIRCHILD 


COMMON MODE REJECTION 


COMMON MODE REJECTION RATIO — dB 


0 2 
Vy — DC BIAS VILTAGE ON PINS 8, 11 -—V 


Vx Megs t12-¥ 


Vin = 0.3 V (rms) 


Vee = -8 Veg = +12 Vv 


Test setup 


LINEAR INTEGRATED CIRCUITS 


e CA3026/3054 


TYPICAL PERFORMANCE CURVES 


SINGLE STAGE VOLTAGE GAIN (A) - dB 


SINGLE STAGE VOLTAGE 
GAIN 


TWO-STAGE VOLTAGE 


=4+12V 
=-6V 
= 1kHz 
SIGNAL INPUT VOLTAGE = 10 MVems 


Vec= +12 V 
VeeE=-6V 
f =1kHz 


SIGNAL INPUT VOLTAGE = 1 MVying 





2 — STAGE VOLTAGE GAIN (A) — dB 


Vx — OC BIAS VOLTAGE ON PINS 8, 11 — V 
Vx — DC BIAS VOLTAGE ON PINS 2, 3 AND 8, 11-V 


Vx Voc = *12 1 uF Veo = +2 Vv 


Vin = 1 mv (rms) 


-6V Voc = 112 Vv 


Test setup Test setup 


Pin numbers are shown for CA3054 (DIP) only. 
TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


GAIN BANDWIDTH PRODUCT (fy) 
VERSUS COLLECTOR CURRENT 


fy — GAIN-BANDWIDTH PRODUCT — MHz 





Ig - COLLECTOR CURRENT — mA 


INPUT ADMITTANCE (Y44) 
VERSUS FREQUENCY 


DIFFERENTIAL CONFIGURATION 
Vog = 3.0V 


Ig (EACH TRANSISTOR) = 1.26 mA 








by, OR g,, — INPUT SUSCEPTANCE OR 
CONDUCTANCE — mmhos 
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f — FREQUENCY — MHz 


by, OR 94, — INPUT SUSCEPTANCE OR 


NORMALIZED h PARAMETERS 


CONDUCTANCE — mmbhos 


01 
0.01 0,02 0.05 0.1 0.2 


= 
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NORMALIZED h PARAMETER 
VERSUS COLLECTOR 
CURRENT FOR 
EACH TRANSISTOR 


FORWARD TRANSFER 
ADMITTANCE (Y34) 
VERSUS FREQUENCY 


DIFFERENTIAL CONFIGURATION 
Veg = 3.0V 
Ig (EACH TRANSISTOR) = 1.25 mA 


Ta * 























bo, OR go; — FORWARD TRANSFER 
SUSCEPTANCE OR CONDUCTANCE — mmhos 
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I¢ — COLLECTOR CURRENT mA f — FREQUENCY ~ MHz 


REVERSE TRANSFER 
ADMITTANCE (Y 49) 
VERSUS FREQUENCY 


OUTPUT ADMITTANCE (Y39) 
VERSUS FREQUENCY 


DIFFERENTIAL CONFIGURATION 
Veg = 3.0V 


Ig (EACH TRANSISTOR) = 1.25 mA 
Ta = 25°C 


DIFFERENTIAL CONFIGURATION 
Veg = 3.0V 
Ig (EACH TRANSISTOR) = 1.25 mA 
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942:— REVERSE TRANSFER 


CONDUCTANCE — mmbhos 
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by - OUTPUT SUSCEPTANCE — mmios 
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01 
50 100 200 


by9 — REVERSE TRANSFER SUSCEPTANCE ~— zmho 





991 OR bp, — FORWARD TRANSFER 


CONDUCTANCE OR SUSCEPTANCE — mmhos 


1074 


999 - OUTPUT CONDUCTANCE — mmhos « 


Veg = 3 V 
STAGE Ic = 2.5 mA 
-40 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ° CA3026/3054 


TYPICAL DYNAMIC CHARACTERISTICS FOR EACH CASCODE AMPLIFIER 


FORWARD TRANSFER 
ADMITTANCE (Y2}) 
VERSUS FREQUENCY 
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OUTPUT ADMITTANCE (Y99) 
VERSUS 
FREQUENCY 
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bo2 - OUTPUT SUSCEPTANCE 
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914 OR by, - INPUT CONDUCTANCE OR 
SUSCEPTANCE — mmhos 


942 OR byg — REVERSE TRANSFER CONDUCTANCE 
OR SUSCEPTANCE — pmho 


INPUT ADMITTANCE (Y 44) 
VERSUS 
FREQUENCY 

Vop =3V 
STAGE Io = 2.5 mA 
Ta = 25°C 
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f — FREQUENCY — MHz 


REVERSE TRANSFER 
ADMITTANCE (Y 49) 
VERSUS 
FREQUENCY 

























































































CA3026/3054 
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f ~ FREQUENCY — MHz 











FAIRCHILD LINEAR 


e LOW NOISE PERFORMANCE 
e 200 MHz GAIN BANDWIDTH PRODUCT 


APPLICATIONS 
@ Stereo Phonograph Preamplifiers 


e MATCHED TRANSISTOR PERFORMANCE 






@ Low-level Stereo and Single Channel Amplifier Stages 
@ Low-noise, Emitter-follower Differential Amplifiers 
e 


Operational Amplifier Drivers 


ABSOLUTE MAXIMUM RATINGS (For Each Transistor) 


Power Dissipation 
Any One Transistor 
Total For Array 
Temperature Range 
Operating Temperature 
Storage Temperature 


The following ratings apply for each transistor in the array 


Collector-to-Emitter Voltage, VcEO 
Coilector-to-Base Voltage, VcBo 
Emitter-to-Base Voltage, VEBO 
Collector Current, Ic ; 


ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise specified) 


PARAMETER 


INTEGRATED CIRCUITS e« CA3036 


EQUIVALENT CIRCUIT 


CASE 











For Each Transistor (Q1, O27, Q3, Q4) 
Collector-Cutoff Current 
Collector-Cutoff Current 
Collector-to-Emitter Breakdown Voltage 
Collector-to-Base Breakdown Voltage 
Emitter-to-Base Breakdown Voltage 


For Either Input Transistor (Q4 or Q3) 
Static Forward Current-Transfer Ratio 


For Either Darlington Pair (Q4, Qg or Q3, Q4) 
Emitter-to-Base Breakdown Voltage 


Static Forward Current-Transfer Ratio 


For Each Input Transistor (Q4 or Q3) 
Short-Circuit Forward Current-Transfer Ratio 
_ Short-Circuit Input Impedance 
Open-Circuit Output Admittance 
Open-Circuit Reverse Voltage-Transfer Ratio 


For Either Darlington Pair (Q1, Q2 or Q3, Q4) 
Short-Circuit Forward Current-Transfer Ratio 
Short-Circuit {nput Impedance 
Open-Circuit Output Admittance 
Open-Circuit Reverse Voltage-Transfer Ratio 


Noise Voltage 


For Either Input Transistor (Q4 or Q3) 
Forward Transfer Admittance 
Input Admittance (Output Short-Circuited) 
Output Admittance (Input Short-Circuited) 
Reverse Transfer Admittance 
(Input Short-Circuited) 


For Either Darlington Pair (Q7, Q2, or Q3, Q4) 
Input Admittance (Output Short-Circuited) 
Output Admittance (Input Short-Circuited) 
Gain-Bandwidth Product 








CONDITIONS MIN. TYP. 
ICBO Vcp=5V,leE=0 
ICEO VcE=15V,lp=0 
V(BR)CEO Ic =1mA,ig=0 15 20 
V(BR)CBO Ic = 10HA, IE = 0 30 44 
V(BR)EBO l—E=10nHA, Ic =0 5.0 6.0 
NhFE Ic1 or Icg=1mMA 30 82 
V(BR)EBO(D) leg or Ileg= 10HA 10. 12.6 
lc1 + !¢c2 
hFE(D) or =1mMmA 1000 4540 
Ic3 + Ic4 
Nfe 82 
Nie = 1 kHz 2.6 
Nre 9.8 x 10—- 
hte(D) f=1 kHz 1300 
hie(D) Ic1 tIc2 82 
hoe(D) or =1mA 108 
hre(D) Ie3 + Ice4 2.7 x 10-3 
f = 100 Hz 0.2 
En f=1kHz 0.05 
f= 10 kHz 0.012 
Yfe 0.68 +j 7.9 
; i‘ 
. ehomeiae es ase 
Yoe Ic1 orleg=2mA ; ey 
Yre Negligible 
Yie(D) Ne Le 1.71 +i 28 
Yoe(D) C1 hf, C2 | _ Sow 3.96 +j 2.6 
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300 mW 
300 mW 


—55°C to +125°C 
—65°C to +200°C 


MAX. 


0.5 
5.0 


3.0 
0.3 
0.1 


15 V 
30 V 

5V 
50 mA 


UNITS 


<<2<S5 


kQ 
umho 


kQ 
umMho 


uV (rms) 


V(Hz) 


mmho 
mmho 
mmho 


mmho 


mmho 
mmho 
MHz 


FAIRCHILD LINEAR INTEGRATED CIRCUITS - CA3039 


e EXCELLENT DIODE MATCHING —1mV TYP. —— : Wyss EQUIVALENT CIRCUIT 
e REVERSE RECOVERY TIME — 1 ns TYP. 
e LOW DIODE CAPACITANCE — 0.65 pF @ Va =-2V 


7 8 


5 6 
| el | el 
Dg 
; He aa . 
Ring Modulators & 9 4 Ps | 


e 
e@ High Speed Diode Gates 1 9 
e 


s 3 TR 
Analog Switches : “AND CASE 


@ Balanced Modulators or Demodulators 


3 4 
Le! 
APPLICATIONS 
fF 
1 2 


ABSOLUTE MAXIMUM RATINGS 
Power Dissipation (See note) 


Any One Diode Unit 100 mW 
Total for Device 600 mW 
Temperature Range 
Operating Temperature ; ; —55°C to +125°C 
Storage Temperature —65°C to +200°C 
Voltages and Currents ; 
Peak Inverse Voltage, PIV for: Dy - Ds ° : 5V 
D6 05 V 
Peak Diode-to-Substrate Voltage, Vp; for Dy - Ds +20,-1V 
(term. 1,4,5,8 or 12 to term. 10) 
DC Forward Current, IF 25 mA 
Peak Recurrent Forward Current, |¢ 100 mA 
Peak Forward Surge Current, I¢ (surge) _ - 100 mA 


ELECTRICAL CHARACTERISTICS (For each diode unit, Ta = 25°C unless otherwise specified} 


PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 


Ip =50uA 0.65 0.69 Vv 

1mA 7 0.7 V 

DC Forward Voltage Drop VE 3 7 : pe 0 be Vv 

10 mA 0.81 0.90 Vv 

DC Reverse Breakdown Voltage ViBR)R IR =—10uA - 5.0 7.0 Vv 
DC Reverse Breakdown Voltage a . 

Between any Diode Unit and Substrate V(BR)R IRS Oe ae y 
DC Reverse (Leakage) Current IR VR=-4V 0.016 100 nA 
DC Reverse (Leakage) Current = 

Between any Diode Unit and Substrate IR Var ae. 0.022 ea ne 


Magnitude of Diode Offset Voltage 
(Difference in DC Forward Voltage IVE, - Veo! IF =1mMmA 0.5 5.0 mV 
Drops of any Two Diode Units) . 





aM EA VFol ° 

Temperature Coefficient of IVF, - VFo! ——————————— Ip=1mA 1.0 uVI-C 
AT 

AVE 

Temperature Coefficient of Forward Drop IF =1 mA —19 mvV/°C 
AT 

DC Forward Voltage Drop for 

V IF = i V 

Anode-to-Substrate Diode (Ds) zi Rr es cd 

Reverse Recovery Time trr IF =10 mA, |IR=10 mA 1.0 ns 
Diode Resistnace Rp f=1kHz,IF=1mMA 25 30 45 Q 
Diode Capacitance . Cp VR=-2V, 1p =0 . 0.65 pF 
Diode-to-Substrate Capacitance Cp Vp, = +4 V, Ip =O 3.2 pF 


NOTE: Derate at 5.7 mW/°C for Ta > 55°C. 
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Ve — DC FORWARD VOLTAGE —- V 


FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3039 


DC FORWARD VOLTAGE DROP 
(ANY DIODE) AND DIODE 
OFFSET VOLTAGE VERSUS 
DC FORWARD CURRENT 
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tp ~ DC FORWARD CURRENT — mA 


- DC FORWARD VOLTAGE DROP 
(ANY DIODE) VERSUS 
TEMPERATURE 


Ve — DC FORWARD VOLTAGE — V 











Ty — AMBIENT TEMPERATURE — ‘C 


Fa!- DIODE OFFSET VOLTAGE — mV 


Me, -V 


1 


TYPICAL PERFORMANCE CURVES | 


mV 


~ DIODE OFFSET VOLTAGE 


tp - DC REVERSE CURRENT - nA 


DIODE OFFSET VOLTAGE 
(ANY DIODE) VERSUS 
TEMPERATURE 








0.3 
—75 ~-50 -25 0 25 50 76 100-125 


Ta — AMBIENT TEMPERATURE — °C 


DC REVERSE (LEAKAGE) 
CURRENT BETWEEN DIODES 
(1, 2, 3, 4, 5) AND SUBSTRATE 

‘VERSUS TEMPERATURE 














v 





























-76 -50 -25 i) 25 50 75 100 125 


Ta — AMBIENT TEMPERATURE — AG. 


- DIODE CAPACITANCE 
(DIODES 1, 2, 3, 4, 5) VERSUS 
REVERSE VOLTAGE 


- DIODE CAPACITANCE — pF 


Cp 














V_ - OC REVERSE VOLTAGE ACROSS DIODE - V 











DC REVERSE (LEAKAGE) CURRENT 
(DIODES 1, 2, 3, 4,5) VERSUS 
TEMPERATURE 




















Ip — DC REVERSE CURRENT - nA 
° 














0.001 
-75 -50 -25 0 25 50 75 100 125 


Ta ~ AMBIENT TEMPERATURE — 'C 


DIODE RESISTANCE 
(ANY DIODE) VERSUS 
DC FORWARD CURRENT 


























Rp - DIODE RESISTANCE ~ 2 
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Ip — DC FORWARD CURRENT - mA 


DIODE-TO-SUBSTRATE . 
CAPACITANCE VERSUS 
REVERSE VOLTAGE 

















Cp, ~ DIODE TO SUBSTRATE CAPACITANCE — pF 
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~ OC REVERSE VOLTAGE BETWEEN 
PINS 1, 4, 5, 8, OR 42 AND SUBSTRATE (PIN 10) 


FAIRCHILD LINEAR INTEGRATED CIRCUITS » CA3045/3046/3086 


e LOW INPUT OFFSET VOLTAGE | 


e WIDEBAND OPERATION 
e LOW NOISE 


APPLICATIONS 


@ General Use in all Types of Signal Processing Systems Operating 
Anywhere in the Frequency Range From DC to VHF 


@ Custom Designed Differential Amplifiers 
@ Temperature Compensated Amplifiers 


ABSOLUTE MAXIMUM RATINGS (For Each Transistor) 


Power Dissipation (Note 1) 
At Ta = 25°C 
At Ta = 25°C to 55°C 
At Ta = 25°C to 75°C 
Voltages and Currents 


Collector-to-Emitter Voltage, VcEO 


Collector-to-Base Voitage, VcgO 
Collector-to-Substrate Voltage, Vcjo (Note 2) 
Emitter-to-Base Voltage, VERO 


Collector Current, Ic 
Temperature Range 
Operating Temperature 


Storage Temperature 


ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise specified) 


PARAMETER 


Collector-to-Base Breakdown Voltage 


Collector-to-Emitter Breakdown Voltage 


Collector-to-Substrate Breakdown Voltage 


Emitter-to-Base Breakdown Voltage 
Collector-Cutoff Current 


Collector-Cutoff Current 


Static Forward Current-Transfer Ratio 
(Static Beta) , 


Input Offset Current for Matched Pair 
Q4 and Q2 Iho, - Nog! 

Base-to-Emitter Voltage 

Magnitude of Input Offset Voltageé for 
Differential Pair IVBEy - VBE! 

Magnitude of Input Offset Voltage for | 
Isolated Transistors IVBE3 -VBEq!, 
IVBe4~ VBEs!. |VBEs - VBE! 


Temperature Coefficient of 
Base-to-Emitter Voltage 


Collector-to-Emitter Saturation Voltage 


Temperature Coefficient 
of Input-Offset Voltage 


NOTES 


V(BR)CBO 
V(BR)CEO 
V{BR)CIO 
V(BR)EBO 
ICBO 
ICEO 


NFE 


VBE 


AVBE 





AT 


VCE(sat) 


IAV4Ql 


AT 


EQUIVALENT CIRCUIT 


2 1 § 4 
Q, Q 
8 11 14 
3 
Q3 Q4 Q5 
6 7 9 10 12 13 
SUBSTRATE 
CA3045 CA3046/3086 
Each Transistor Total Package Each Transistor Total Package 
300 mW 750 mW 300 mW 750 mW 
. 300 mW 750 mW 
300 mW 750 mW 
15 V 15 V 
20 V 20 V 
20 V 20 V 
5V 5V 
50 mA 50 mA 


—55°C to +125°C 


—65° C to +200°C 


CONDITIONS 


Ic = 10 HA, Ie = 0 
Ic=1mA, Ip=0 

Ic = 10 KA, Icy = 0 
te = 10xA, Ic =9 
Vcp=10V,i¢-0 
VceE=10V,lgp=0 


{C=10mA 
le = 1mA 
IC =10uA 


VcE=3V 


VcE=3V,IcC=1MA 


lE=1mA 


VeE=3V je =10mA 


VceE=3V,lc=1.mA 
VcE=3V,Ic=1mA 
VcE=3V,IC=1mA 


Ip=1mMA,!e¢=10mMmA 


VceE=3V,lco=1mMmA 


(CA3046) 0°C to +85°C 
(CA3086) ~40°C to +85°C 
-55°C to +125°C 














CA3086 
TYP. 


CA3045, CA3046 
MIN, TYP. MAX. 


60 
24 
60 
7.0 
0.002 





60 
24 
60 
7.0 
0.002 




















See curve See curve 















100 
40 100 
54 


100 
40 100 
54 





0.3 


1. CA3046 and CA3086 derate at 6.67 mW/°C for Tee 55°C, CA3045 at 8 mW/*C for Tee 75°C. 
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. 2, Substrate (Pin. 10) must be connected to the most negative voltage to maintain normal operation. 


KA 


mV 


mV 


mvV/"C 


uVI'C 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ CA3045/3046/3086 


ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise specified) (Continued) 


PARAMETER 


Low-Frequency Noise Figure 


Low-Frequency, Small-Signal Equivalent-Circuit Characteristics: 


Forward Current-Transfer Ratio 
Forward Current-Transfer Ratio 
Short-Circuit Input Impedance 

Open-Circuit Output Impedance 


Open-Circuit Reverse Voltage-Transfer Ratio 


Admittance Characteristics: 
Forward Transfer Admittance 
‘Input Admittance 
Output Admittance 
Reverse Transfer Admittance 


Gain-Bandwidth Product 
Emitter-to-Base Capacitance 
Collector-to-Base Capacitance 


Collector-to-Substrate Capacitance 


COLLECTOR-TO-BASE 
CUTOFF CURRENT VERSUS 
AMBIENT TEMPERATURE 
FOR EACH TRANSISTOR 
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T, - AMBIENT TEMPERATURE - 'C 


INPUT OFFSET CURRENT FOR 
MATCHED TRANSISTOR PAIR 
Q1, Q7 VERSUS 
COLLECTOR CURRENT 











INPUT OFFSET CURRENT — uA 
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to - COLLECTOR CURRENT — mA 
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'cEO 


\K 


Vege ~ BASE-TO-EMITTER VOLTAGE — V 


CONDITIONS 
NE f=1kHz, VceE=3V,!lc= 100UA 
Rg =1kQ 
hfe 
hfe 
Nie f=1kHz, Vop=3V,Ic=1mA 
oe 
Dre 
Yfe 
Vie §=4 MHz, VcE=3V,I¢=1mA 
Yoe 
Yre 
fr VcE=3V,Ic=a3mA 
Cep Veg = 3V, le =0 
Cop Veep =3V,lc=90 
Cec Ves=3V,Ic=0 


TYPICAL PERFORMANCE CURVES 


COLLECTOR-TO-EMITTER 
CUTOFF CURRENT VERSUS 
AMBIENT TEMPERATURE 
FOR EACH TRANSISTOR 





CUT NACLEETTTTT 











CUNT ETE TET 





hee — STATIC FORWARD 
CURRENT TRANSFER RATIO 








CHI 


\ 














Ta ~ AMBIENT TEMPERATURE — C 


STATIC BASE-TO-EMITTER 
VOLTAGE AND INPUT OFFSET 


VOLTAGE VERSUS EMITTER CURRENT 


0.8 
FOR DIFFERENTIAL PAIR AND 
PAIRED ISOLATED TRANSISTORS 


Vege = 3.0 V 
Ta = 28°C 








0.5 





Vig ~ INPUT OFFSET VOLTAGE ~ mV 











Vee — BASE - TO — EMITTER VOLTAGE - V 








Bll CA3045/3046/3086 0 
2 


4 
0.01 0.02 0.05 0.1 02 O05 1 5 10 





19) 


le ~ EMITTER CURRENT — mA 


0.4 
-75 -50 -25 0 25 50 75 





MIN. TYP. MAX. UNITS 


3.25 dB 


110 (CA3045, CA3046) 
110 (CA3086) 

3.5 

15.6 
1.8x10-4 


kQ 
umho 


31-j 1.5 
0.3+j 0.04 
0.001+j 0.03 
See curve 


550 

0.6 pF 
0.58 . pF 
2.8 pF 


300 


STATIC FORWARD CURRENT- 
TRANSFER AND BETA RATIO 
FOR TRANSISTORS Q), Qo 
VERSUS EMITTER CURRENT 


120 


BETA RATIO 










































. A3045/3046/3086 
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C. 
50 
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ig ~ EMITTER CURRENT — mA 


BASE-TO-EMITTER VOLTAGE 
CHARACTERISTIC VERSUS 
AMBIENT TEMPERATURE 

FOR EACH TRANSISTOR 
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ie SS 
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Ty — AMBIENT TEMPERATURE — °C 


FAIRCHILD LINEAR INTEGRATED CIRCUITS + CA3045/3046/3086 


TYPICAL PERFORMANCE CURVES 


INPUT OFFSET VOLTAGE. 
FOR DIFFERENTIAL PAIR AND 


PAIRED ISOLATED TRANSISTORS 


GAIN-BANDWIDTH PRODUCT 
VERSUS 


NORMALIZED h PARAMETERS 
VERSUS COLLECTOR CURRENT 


Vio — INPUT OFFSET VOLTAGE - mV 


NOISE FIGURE — d8 


0 
-75 -50 -25 25 50 75 


100 (125 
Ty — AMBIENT TEMPERATURE - °C 


NOISE FIGURE 
VERSUS 
COLLECTOR CURRENT 




















0 
0.01 0.02 0.05 0. is 


Io — COLLECTOR CURRENT - mA 


= 3.0V hye = 110 
= 1 KH? - hye = 3.8 k2 
Ta = 26°C “hh, = 1.88 x 107-4 














NORMALIZED h PARAMETERS 











fe. - 
iz CA304b/3046/3086 


0.1 
0.010.022 005 01 02 O58 1 2 




















Iq — COLLECTOR CURRENT - mA 


NOISE FIGURE 
VERSUS 
COLLECTOR CURRENT 


NOISE FIGURE — dB 























0 
0.01 002 


le — COLLECTOR CURRENT — mA 


FORWARD TRANSFER ADMITTANCE 


VERSUS 


FREQUENCY 





TEE 











Qje OR bg, — FORWARD TRANSFER 


CONDUCTANCE OR SUSCEPTANCE — mmhas 





i le 
0 





Gig OR bg — INPUT CONDUCTANCE 
OR SUSCEPTANCE — mmhos 








20 CA3045/3046/3086 
0102 05 1 2 


5 10 20 


0 100 200 


COLLECTOR CURRENT 





fy — GAIN - BANOWIDTH PRODUCT =MHz 











CA3045/3046/3086 


5 6 7 8 


I¢ - COLLECTOR CURRENT — mA 


NOISE 


FIGURE 


VERSUS 
COLLECTOR CURRENT 











NOISE FIGURE ~ dB 











LA 
= 


~ 
ee 





0.01 0.02 0.05 


I¢ — COLLECTOR 


INPUT ADMITTANCE 
VERSUS 
FREQUENCY 


COMMON -— EMITTER CIRCUIT, BASE INPUT. 








0 
0102 05 1 




















SaaS Soe 














€A3045/3046/3086 
ELH | casosiosscons 


5 10 20 


LA 
Lions || 
©A3045/3046/3086 
: 0.2 0. 1 


Yoe OR bog — OUTPUT CONDUCTANCE 
OR SUSCEPTANCE — mmhos 


0 
0102 05 1 #2 


f ~ FREQUENCY — MHz 


OUTPUT ADMITTANCE 
VERSUS 
FREQUENCY 


COMMON — EMITTER CIRCUIT, BASE INPUT. 














5 10 20 50 100 200 


f — FREQUENCY — MHz 
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f - FREQUENCY — MHz 


CURRENT - mA 


$0 100 200 


REVERSE TRANSFER ADMITTANCE 


VERSUS 
FREQUENCY 


COMMON -— EMITTER CIRCUIT, BASE INPUT. 








Gre OR bpp — REVERSE TRANSFER CONDUCTANCE 
OR SUSCEPTANCE — mmhos 


f — FREQUENCY — MHz 





CA3064 
TV AUTOMATIC FINE-TUNING CIRCUIT 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The CA3064 is a TV automatic fine-tuning linear integrated circuit 
constructed on a single silicon chip using the Fairchild Planar* epitaxial process. The CA3064 
combines all of the automatic fine-tuning circuitry, except transformers, in one integrated circuit. 
Systems with low level 1.F. amplifiers can now achieve tuning accuracies of +25 kHz due to the 
CA3064's high sensitivity. Internal voltage regulation improves overall performance and reduces 
system cost. 


CONNECTION DIAGRAM 
(TOP VIEW) 





® HIGH SENSITIVITY 
@ 25kHz MAX. FREQUENCY DEVIATION 
e@ INTERNAL VOLTAGE REGULATOR 
e INTERNAL AGC 
DETECTOR 
ABSOLUTE MAXIMUM RATINGS (Note 1) LF. AMP 
OUTPUT 2 
Supply Voltage Note 2 
Internat Power Dissipation (Note 3) 700 mw DETECTOR 
Detector Differential Voltage (V4_3) £40 
Detector Input Voltage Range (V4, V3) +5V,-6V 
|.F. Amp Output (V9) : +20V,0V CORRECTION 
Bias Voltage (Vg) +2V,0V VOLTAGE 
Storage Temperature Range -65°C to + 150°C aa 
Operating Temperature range -40°C to + 85°C 
Lead Temperature (soldering, 60 seconds) 300°C 
NOTES: ORDER PART NO: CA3064 
(1) All voltages referenced to V except as noted. 
(2) vt terminal may be connected to any positive voltage source through a suitable dropping 
resistor, provided the dissipation rating is not exceeded. 
(3) Derate linearly at 5.6 mW/°C for ambient temperatures above + 25°C. 


BLOCK DIAGRAM 


10kQ-3W 
+140V oy 
ZENER 
- VOLTAGE 1kQ 
10, |REGULATOR AFC 


0.001 DEFEAT 
q uF) owiTCHe CORRECTION 


= T TO VHF AND 





eae UHF TUNERS 


1kQ 


VIDEO 
IF AMP 


oT 
_ , *SEE FOLLOWING PAGES FOR COIL DATA. 





*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e CA3064 


ELECTRICAL CHARACTERISTICS (Voc = + 30 V,Rsg = 1.5k2,T, = 25°C unless otherwise specified) 


PARAMETER 


Power Consumption 


Supply Current — a 

Regulated Supply Voltage — vi 
Quiescent Operating Current — |5 

- Quiescent Operating Voltages — V4, V5 
Output Offset Voltage — (V4 —Vs5) 
Input Admittance — Y 44 

Reverse Transfer Admittance — Y 49 
Forward Transfer Admittance — Y 5, 
Output Admittance — Yoo 


Correction Control Voltage — Vq (Test Circuit 1) 


Correction Control Voltage — V5 (Test Circuit 1) 


CONDITIONS MIN, TYP, | 


Ta = + 25°C 
Tp, = -25°C 
Tp, = + 85°C 


140 
135 
145 
vt=+105V 6.5 
2.0 
6.9 
0 
f = 45.75 MHz 0.41 +j 1.0 
f = 45.75 MHz 0+j)3.4 
f = 45.75 MHz 24.5 -j 29 
f = 45.75 MHz 0.04 +j 0.9 
Vin = 18mV RMS 

f= 45.750 MHz 

Af as listed (MHz) 

-0.030 

+ 0.030 

~0.900 

+ 0.900 

-1.500 

+ 1.500 

Vin = 18mV RMS 

f,. = 45.750 MHz 

Af as listed (MHz) 

-0.030 

+ 0.030 

-0.900 

+ 0.900 

-1.500 


+ 1.500 


TYPICAL PERFORMANCE CURVES 


NARROW-BAND DYNAMIC 
CONTROL 
VOLTAGE CHARACTERISTICS 
Ty = 25°C 

Vin ads 


ve CORRECTION CONTROL VOLTAGE 











OUTPUT VOLTAGE - V 





2% of Vig 


























0 
-0.030 -0,020 -0.010 45.750 0.010 0.020 0.030 


INPUT FREQUENCY DEVIATION - MHz 


OUTPUT VOLTAGE - V 


SEE TEST CIRCUIT 1 


WIDE-BAND DYNAMIC 
CONTROL 
VOLTAGE CHARACTERISTICS 


5 
Tyr C 


RECTION CONTROL 
VOLTAGE 









































“10 -0.5 45.750 0.5 1.0 


INPUT FREQUENCY DEVIATION - MHz 





FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3064 


TEST CIRCUIT 1 
CORRECTION VOLTAGES 


Ry Re 
3kQ 0.001pF 10 


SIGNAL = 8 ALL RESISTORS ARE 
GENERATOR 1% TOLERANCE 


CONTROL VOLTAGE OUTPUT 


Parts placement is cricital. Use P.C. board layout on 
last page for best results. 


L4 is aligned for symmetrical bandwidth on either side of 45.750 MHz. 


Lo tertiary winding wound on L4 coil form 


L3 is aligned for zero differential output between terminals 4 and 5 at 
fg = 45.750 MHz 


REFERENCE VOLTAGE PERCENTAGES 
Ref. A 85% of Vio 
Ref. B 25% of Vi9 
Ref. C 80% of Vio 
Ref. D 35% of Vio 


COIL DATA FOR DISCRIMINATOR WINDINGS 

Ly — Discriminator Primary: 3 1/6 turns; #20, Enamel-covered 
wire—close-wound, at bottom of coil form. ‘Inductance of 
L4 = 0.165 wH; Op, = 120 at fo = 45.75 MHz. 

Start winding at Terminal #6; finish at Terminal #1. See Notes 
below. 


La — Tertiary Windings: 2 1/6 turns; #20 Enamel-covered 
wire—close wound over bottom end of Ly. Start winding at 
Terminal #3; finish at Terminal #4. See Notes below. , 


L3 - Discriminator Secondary: 3 1/2 turns; center-tapped, space 
wound at bottom of coil. form. Inductance of L3 = 0.180 uH; 
Qo = 150 at fo =45.75 MHz. 

Start winding at Terminal #2; finish at Terminal #5, connect center 
tap to Terminal #7. See Notes below. 


Notes: 1. Coil Forms; Cylindrical;0.30’’ Dia. max. _ 
2. Tuning Core: 0.250” Dia. x 0.37” Length. 
: Material: Carbinal J or equivalent. 
3. Coil Form Base: See drawing below. 
4. End of coil nearest terminal board to be designated the 
winding start end. 


COIL FORM BASE TERMINAL DIAGRAM 


0.58’ 


RCA Distributor Part No. 
122 213 
122 203 


CA3064 EQUIVALENT CIRCUIT 


DETECTOR INPUT 9 CORRECTION fe) 
1 VOLTAGE 


° toes 9 perce an 
NPUT 


OUTPUT 
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fi a, 
fi a, 
ae 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ CA3064 


PRINTED CIRCUIT BOARD FOR CORRECTION 
VOLTAGE TEST CIRCUIT 
Full Size Bottom View 


TEST CIRCUIT 2 
Regulated Voltage, Total Supply Current and: > 
Quiescent Current at Terminal 2 
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CA3065 
TV/FM SOUND SYSTEM 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The CA3065 Monolithic TV/FM Sound System consists of a Multi- 
stage Limiting IF Amplifier, DC Gain (Volume) control, FM Detector, and an Audio Drivercon- 
structed on a single silicon chip using the Fairchild planar* epitaxial process. Excellent sensitivity, 
high AM rejection and an internally regulated power supply coupled with low external component 
requirement makes the CA3065 suitable for a wide variety of applications including TV Sound 
Channels, Line Operated and Automobile FM Radios and Mobile Communications Equipment. 


CONNECTION DIAGRAM 
(TOP VIEW) 


IF INPUT BIAS {|_] 1 14] | AuDio INPUT 
if input [| 2 131 ] TONE CONTROL 
¢ DC VOLUME CONTROL ELIMINATES NEED FOR SHIELDED CABLES 12 {| ] aupio ouTPUT 
e EXCELLENT AM REJECTION -50dB TYPICAL AT 4.5 MHz 
° DIFFERENTIAL PEAK DETECTOR REQUIRES ONLY ONE SINGLE-TUNED COIL iE Vatapioeeetor 
* INTERNAL ZENER DIODE REGULATED SUPPLY DC VOLUME FJ 6 TT oudbiber cero 
* LOW HARMONIC DISTORTION seeveie ela Fy erector 


OUTPUT 


ABSOLUTE MAXIMUM RATINGS 





Supply Voltage Note 1 
Internal Power Dissipation (Note 2) 670 mW 
Power Supply Current 50 mA ORDER ERA TNO: Che002 
Operating Temperature Range -40°C to +85°C 
Storage Temperature Range -65°C to + 150°C 
Lead Temperature Range (Soldering, 60 seconds) 300°C 
NOTES 


1. Vt terminal may be connected to any positive voltage through a suitable dropping resistor, provided the dissipation rating is not exceeded. 
2. Rating applies to ambient temperature up to 70 C. Above 70 C ambient derate tinearly 8.3 mW/ C for the Ceramic DIP. 


BLOCK DIAGRAM 


DC VOLUME 


CONTROL DEEMPHASIS 
O O 









eee SS eee 


REGULATED 
POWER SUPPLY 





IF AMPLIFIER 


Le 


IF INPUTO 





IF 
INPUT BIASO 


31 eRe 10} 4 14 
GROUND QUAD QUAD GROUND AUDIO TONE 
DETECTOR DETECTOR INPUT CONTROL 


*Planar is a patented Fairchild process 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ CA3065 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, It = 


PARAMETER 


STATIC CHARACTERISTICS 
Zener Regulating 
Voltage (V5) 
Supply Current ('5) 
Internal Power 
Dissipation 
Voltage at (F Input 
Bias (V4 ) 
Voltage at DC Volume 
Control (V6) 


Voltage at De Emphasis (V7) 
Voltage at Quad Detector (Vg) 
Voltage at Audio Output (Vj 5) 


DYNAMIC CHARACTERISTICS 
IF AMPLIFIER 


Input Limiting Voltage at 
-3dB point 

AM Rejection 

IF Transconductance 
Magnitude 
Phase Angle 

Feedback Capacitance 

Input Impedance Components 
Parallel Input Resistance 
Parallel Input Capacitance 

Output Impedance Components 
Parallel Output Resistance 
Parallei Output Capacitance 

DETECTOR 


Recovered AF Voltage 
Total Harmonic Distortion 
Output Resistance 
De emphasis Output 
Detector Output 
ATTENUATOR 
Max. Attenuation 
Max. Play-through Voltage* 
AUDIO AMPLIFIER 
Voltage Gain: 
Total Harmonic Distortion 
Undistorted Output Voltage 
Input Resistance 
Output Resistance 


30 mA unless otherwise specified) 


CONDITIONS TEST CIRCUIT MIN 


10.3 


10 
343 


(fg = 4.5 MHz, FM425KHz 
at 400 Hz, Vij = 100pV) 


AM = 30% at 4.5 MHz 
f= 4.5 MHz 


f = 1.0 MHz, Pin 2 to Pin9 
f = 4.5 MHz, Pin 1 to Pin 2 


f = 4.5 MHz, Pin 9 to Ground 


(fo = 4.5 MHz, FM= 425kHz 
at 400 Hz, Vjjy = 100 mV) 


Ry, = 
Ry, = 


V1 = 0.1 Vrms, f = 400 Hz 
Vo = 2 Vrms, f = 400 Hz 
THD = 5%, f = 400 Hz 

f = 400 Hz 

f = 400 Hz 


MAX UNITS 


12.2 Volts 


24 
400 


mA 
mw 


LN 
dB 


mmho 
degrees 
pF 


kQ) 
pF 


kQ 
pF 


Vrms 
% 


kQ 
Q 


dB 
mV 


dB 
% 


kQ 
Q 


*Play—through voltage is the unwanted signal, measured at the detector output, when the volume control is set for minimum output. 


FREQUENCY RESPONSE OF 


IF AMPLIFIER SECTION 





Vin * 100 u 
[+= 30mA 


IF AMPLIFIER VOLTAGE GAIN - dB 














Feabey: ae 


TYPICAL PERFORMANCE CURVES 


FREQUENCY RESPONSE OF 
AUDIO AMPLIFIER SECTION 


ra) 
PUT | TT tat Tt 
PU TET 

















REDUCTION OF RECOVERED AUDIO 


AUDIO AMPLIFIER VOLTAGE GAIN - dB 
FROM MAXIMUM VOLUME - dB 











0.1 
FREQUENCY: -MHz 











nN 
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AUDIO GAIN REDUCTION 
VERSUS DC VOLUME 
CONTROL RESISTANCE 















































10 100 
RESISTANCE FROM DC CONTROL TO GND - K2 





FAIRCHILD LINEAR INTEGRATED CIRCUITS e¢ CA3065 


TEST CIRCUITS 


TEST CIRCUIT 1 


INPUT LIMITING VOLTAGE, AM REJECTION, RECOVERED 


AUDIO, TOTAL HARMONIC DISTORTION, MAXIMUM ATTEN- 


UATION, MAXIMUM “PLAY-THROUGH” TEST CIRCUIT. 


VOLTMETER 
(BALLANTINE 


DISTORTION 
ANALYZER 
(HEWLETT - 


207H 
on EQUIVALENT) PACKARD 


AM~FM GEN. 
(BOONTON 
TYPE 202H 


TYPE 330 
OR 
EQUIVALENT) 


OR EQUIVALENT) 


PINS 11, 12, 13, 14 NO CONNECTION 


*L) = 16H NOMINAL 
Q( UNLOADED) = 50 


TEST CIRCUIT 3 


IF AMPLIFIER SECTION 


502 
ATTENUATOR 


TO DIODE 
DETECTOR 


AND 
VIDEO SWEEP OSCILLOSCOPE 


GENERATOR 
(KAY VIDEO 100 
MARK ASWEEP 
MODEL 154A OR 
EQUIVALENT) 


Ein = 100LVrms 


TEST CIRCUIT 2 


AUDIO VOLTAGE GAIN 
(UNDISTORTED OUTPUT) 


DISTORTION 
ANALYZER 
( HEWLETT- 
PACKARD 
TYPE 330 
OR 


EQUIVALENT) 


CA3065 


(BACLANTINE 
“Tyee, oe 


PINS 7, 8, 11, 13 NO CONNECTION 


TEST CIRCUIT 4 


AUDIO AMPLIFIER SECTION 


30mA 


Vec al 3OmA 
0.047 
F 


ii VOLTMETER 
ae (BALLANTINE 


E 340 
OR TAQuIVALENT) 





SIGNAL 
GENERATOR 
(HEWLETT- 

PACKARD 


TYPE 606A_ [4 
OR EQUIVALENT) = Eyy=!0Omv 


E;n_y = 100 mv 


TYPICAL APPLICATION 


TV SOUND SYSTEM 


Rx 


so Rs hence 
Eo SUPPLY 
0. one 


SOUND 
TAKE-OFF 
TRANSFORMER (F AMPL. 


= LIMITER 


TONE 
68pF leer kQ CONTROL 


*L) = 16H NOMINAL | Q(yNLOADED) = 50 
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SUGGESTED CIRCUIT LAYOUT 
COMPONENT SIDE 





LM101A-LM201A:LM301A 
GENERAL PURPOSE OPERATIONAL AMPLIFIERS 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The LM101A, LM201A and LM301A are general purpose monolithic 
operational amplifiers constructed on a single silicon chip, using the Fairchild Planar* epitaxial 
Process. These integrated circuits are intended for applications requiring low input offset voltage or 
low input offset current. The accuracy of long interval integrators, timers and sample and hold circuits 
is improved due to the low drift and low bias currents of the LM101A, LM201A, or LM301A. 
Frequency response may be matched to the individual circuit need with one external capacitor. The 
absence of ‘‘Latch-Up’’ coupled with internal short circuit protection make the LM101A, LM201A 
and LM301A virtually foolproof. The LM101A, LM201A and LM301A are pin compatible with the 


popular 4A709, uA741, uA748 and uA777. 


LOW OFFSET CURRENT AND VOLTAGE 
LOW OFFSET CURRENT DRIFT 
LOW BIAS CURRENT 
SHORT CIRCUIT PROTECTED 
LOW POWER CONSUMPTION 
ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Military and Instrument (LM101A and LM201A) 
Commercial (LM301A) 
Internal Power Dissipation (Note 1) 
Metal Can 
Ceramic DIP 
Silicone DIP 
' Flatpak 
Mini DIP 
Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 
Metal Can, Ceramic DIP, and Flatpak 
Mini DIP and Silicon DIP 
Operating Temperature Range 
Military (LM101A) 
Instrument (LM201A) 
Commercial (LM301A) 
Lead Temperature (Soldering) 
Metal Can, Ceramic DIP and Flatpak (60 seconds) 
Mini DIP and Silicone DIP ( 10 seconds) 
Output Short Circuit Duration (Note 3) 


EQUIVALENT CIRCUIT 


INVERTING INPUT — 


° 
NON-INVERTING INPUT + 


OFFSET NULL 
Notes on following pages. 
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£22 V 
418 V 


500 mW 
670 mW 
340 mW 
570 mW 
310 mW 

+30 V 

+15 V 


-65°C to + 150°C 
-55°C to + 125°C 


-55°C to + 125°C 
—25°C to + 85°C 
O°C to + 70°C 


OUTPUT 


300°C 
260°C 
Indefinite 





CONNECTION DIAGRAMS 
(TOP VIEW) 


8 LEAD METAL CAN 


COMPENSATION 














LO 
OFFSET Coy 
INVERTING INPUT et Q ouTPUT 
NON-INVERTING 
INPUT wee NULL 


v-— 
NOTE: PIN 4 CONNECTED TO CASE. 


ORDER PART NOS. 


LM101AH 
LM201AH 
LM301AH 






















14 LEAD DIP 


OFFSET NULL 
(COMP } me 


NON-INVERT 
INPUT = 


FOR CERAMIC DIP ORDER PART NOS. 





LM101AD 
LM201AD 
LM301AD 


FOR SILICONE DIP ORDER PART NO. 
LM301AP 


FLATPACK 





OFFSET NULL - 
FREQ. COMP. 


ORDER PART NOS. 





LM101AF* 
LM201AF* 


* Available on special request 


MINIDIP 






OFFSET NULL 
(COMP.} 
INVERT INPUT 
NON-INVERT 
INPUT 

y- 






FREQ 
COMP. 


V+ 
OUTPUT 


OFFSET 
NULL 



















ORDER PART NO. 
LM301AN 


*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS © LM101A ¢ LM201A ¢ LM301A 


ELECTRICAL CHARACTERISTICS FOR LM101A and LM201A(t5.0V < 


PARAMETER CONDITIONS 


Vs < +20V, Ta = 25°C, Cy = 30 pF unless otherwise specified) 


MIN TYP MAX UNITS 


Input Offset Voltage R, S50 k 2 0.7 2.0 mV 


Input Offset Current 1.5 10 nA 


Input Bias Current 30 75 nA 


4.0 MQ 


Input Resistance 


Supply Current = +20V 1.8 mA 
Large Signal Voltage V,= t15V 
Gain Vout = *10V, RL 2kQ 


The following specifications apply for -55°C < STy S S +125°C: (Note 4) 


Input Offset Voltage S50 kQQ 
Average Temperature 

Coefficient of Input 

Offset Voltage 


Input Offset Current 
Average Temperature 


Coefficient of Input 
Offset Current 


+25°C ST, S+125°C 
-55°C < <T, S+25°C 


Input Bias Current 
Supply Current Ta = +125°C, V, = £20V 


t15V, Vout = £10V 


>2kQ 


Large Signal Voltage Vs = 
R 


Gain 


10 kQ 
2kQ2 


Output Voltage Swing Vs = £15V,R, = 


Ri 
Input Voltage Range V, = £20V 
Common Mode 


Rejection Ratio 50k Q2 


Supply Voltage 


Rejection Ratio =< 50kQ 


GUARANTEED PERFORMANCE CURVES 
(LM101A AND LM201A) 


INPUT VOLTAGE RANGE 
VS. SUPPLY 


ae 
Eccee 


55° pp c 


OUTPUT SWING VS. SUPPLY VOLTAGE GAIN VS. SUPPLY 


LMLOLA 
LM201A 


LMLOLA 
LM201A 




















-4V 

















OUTPUT SWING 
VOLTAGE GAIN - dB 








INPUT VOLTAGE RANGE - +V 






































eae 


SUPPLY VOLTAGE - +V SUPPLY VOLTAGE - +V SUPPLY VOLTAGE - +V° 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A.¢ LM201A ¢ LM301A 


ELECTRICAL CHARACTERISTICS FOR LM301A(+5.0V < Vs <+15v, Ta = 25°C, Cy = 30 pF unless otherwise specified) 


PARAMETER CONDITIONS MIN TYP MAX 


input Offset Voltage Rs S50kQ2 2.0 7.5 
Input Offset Current 3 50 
Input Bias Current 70 

Input Resistance : 2 

Supply Current V, = t15V 1.8 


Large Signal Voltage Vs = +15V 
Gain Vout = +10V,RL 2 2kQ2 


The following specifications apply for OCC < Ty S 70°C: 


Input Offset Voltage Rs, S50 kQQ 


Average Temperature 
Coefficient of Input 
Offset Voltage 


Input Offset Current 
Average Temperature 


Coefficient of Input 25°C ST, <70°C 

o°c ST, S25°C 
Input Bias Current 
Large Signal Voltage Vs = £15V, VouT = +10V 
Gain : Ry 2 2kQ 
Output Voltage Swing Vs = t15v,R, = 10 kQ 
Input Voltage Range 5 = T15V 


Common Mode 
Rejection Ratio R, S50 kQ 


Supply Voltage 
Rejection Ratio R, S50 kQ 


NOTES: 

(1) Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for 
the Ceramic DIP, 6.3 mW/°C for the Silicone DIP, 5.6 mW/°C for the Mini DIP and 7.1 mW/°C for the Flatpak. 

(2) For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 

(3) Short circuit may be to ground or either supply. LM 101A and LM201A ratings apply to +125°C case temperature or +75°C ambient tem- 
perature. LM 301A ratings apply for case temperatures to 70 C. ‘ 

(4) All LM201A specifications apply for -25°C < Ta < +85°C unless otherwise specified. 


GUARANTEED PERFORMANCE CURVES 
(LM301A) 


INPUT VOLTAGE RANGE 
VS. SUPPLY OUTPUT SWING VS. SUPPLY VOLTAGE GAIN VS. SUPPLY 


H wa ar 








- av 

















OUTPUT SWING 
VOLTAGE GAIN ~ dB 








INPUT VOLTAGE RANGE - +V 






























































SUPPLY VOLTAGE - +V SUPPLY VOLTAGE - 3V SUPPLY VOLTAGE - +V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A ¢ LM201A * LM301A 


TYPICAL PERFORMANCE CURVES 


INPUT CURRENT INPUT CURRENT 
VOLTAGE GAIN (LM101A AND LM201A) (LM301A) 
5 








VOLTAGE GAIN - dB 
INPUT CURRENT - nA 
INPUT CURRENT - nA 








SUPPLY VOLTAGE ~ +V TEMPERATURE - °C TEMPERATURE ~ °C 


SUPPLY CURRENT CURRENT LIMITING 











av 





SUPPLY CURRENT - mA 


OUTPUT SWING - 


























SUPPLY VOLTAGE - tV OUTPUT CURRENT - mA 


INPUT NOISE CURRENT INPUT NOISE CURRENT 
INPUT NOISE VOLTAGE 7 (LM101A AND LM201A) (LM301A) 
10 


LNGOIA 
LT | 


i 
a 
i 
Uy 
is 
f 
| 
Oy 
i 
| 
= 
i 
Ss 
© 
> 





28. 




















=~ 
Y PINS tT 
Ct 


ai 
CCI th r 


lk 1k 10k 


FREQUENCY - Hz FREQUENCY ~ Hz FREQUENCY ~ Hz 


edi il 
700 
PAL Ty yee 


(ani 


MEAN SQUARE NOISE VOLTAGE - V2/Hz 
SBT ae ae 
MEAN SQUARE NOISE CURRENT - A2/Hz 


MEAN SQUARE NOISE CURRENT - AelHz 








PTA 


BEST Swag 
es ee sa eae 









































3 


COMMON MODE POWER SUPPLY CLOSED LOOP OUTPUT 
REJECTION REJECTION IMPEDANCE 


SUPPLY REJECTION - dB 
OUTPUT IMPEDANCE - 2 


SINGLE POLE 
COMPENSATION 


SINGLE POLE a eed 
COMPENSATION E Ty = 25°C 
i ialad gd = lyr > +5mA 





COMMON MODE REJECTION ~ dB 


10k 100k 1M 
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A ¢ LM201A * LM301A 





COMPENSATION CIRCUITS 


SINGLE POLE COMPENSATION TWO POLE COMPENSATION FEEDFORWARD COMPENSATION 


Co = 10C4 


TYPICAL PERFORMANCE CURVES 


OPEN LOOP FREQUENCY OPEN LOOP FREQUENCY OPEN LOOP FREQUENCY 
RESPONSE RESPONSE RESPONSE 


r ee 120 a 
oe Sy Eee 109 |-__TSs 4 Vg * £15V 
ENS Sees Le Nee the 
ee aN 
waoa | > LNA P\ 
a cw ig ZagzTe x 
es 





VOLTAGE GAIN - dB 
$334930 - 9V1 ISVHd 
VOLTAGE GAIN - dB 
$334930 - 9V1 3SVHd 
VOLTAGE GAIN - dB 








$334930 - 9V1 ISVHd 








-20 
10k «610k «61MM 10k 100k IM 10M 100M 
FREQUENCY ~ Hz FREQUENCY - Hz FREQUENCY - Hz 


LARGE SIGNAL FREQUENCY LARGE SIGNAL FREQUENCY LARGE SIGNAL FREQUENCY 
RESPONSE RESPONSE . RESPONSE 








-+V 














OUTPUT SWING - + V 


OUTPUT SWING 
OUTPUT SWING - +V 








Hl vere rt 


a 
KY 


100k 
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz 



















































































VOLTAGE FOLLOWER PULSE VOLTAGE FOLLOWER PULSE 
RESPONSE RESPONSE INVERTER PULSE RESPONSE 


10 





oN, S 





VOLTAGE SWING - V 
VOLTAGE SWING - V 
VOLTAGE SWING - V 





PERE = ee 
: ee ae i | Ty 7 B°C 
See Ccoeee ae 
: Ty * 25°C - Cy = 30 pF 

i PCE ea 


0 10 2 30 40 50 60 70 8 0 10 2 30 4 50 60 70 80 























4 ! q ’ 
o> @ a S NN 


1 
~ 


TIME - ps TIME - ps TIME - ps 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A ¢ LM201A ¢ LM301A 


TYPICAL APPLICATIONS 


(All pin numbers shown refer to 8 pin TO-5 package) 


INVERTING AMPLIFIER 
—-WITH BALANCING CIRCUIT 


R Ro 
INPUT © 


C| 
30pF 


t May be zero or equal to parallel combination 
of R1 and R2 for minimum offset. 


MULTIPLE APERTURE 
WINDOW DISCRIMINATOR 
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FAST VOLTAGE FOLLOWER 


Power Bandwidth: 15 kHz 
Slew Rate: 1V/Us 


FAST SUMMING AMPLIFIER — 


C2 
3pF 


Power Bandwidth: 250 kHz 
C| Small Signal Bandwidth: 3.5 MHz 
150 pF Slew Rate: 10V/[ls 


VOLTAGE COMPARATOR FOR 
DRIVING RTL LOGIC OR HIGH 
CURRENT DRIVER 


OUTPUT 


INPUTS 


VOLTAGE COMPARATOR FOR 
DRIVING DTL OR TTL 
INTEGRATED CIRCUITS 


OUTPUT 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A ¢ LM201A ¢ LM301A 


TYPICAL APPLICATIONS (CON’D) 
(All pin numbers shown refer to 8 pin TO-5 package) 


LOW FREQUENCY SQUARE WAVE DOUBLE ENDED LIMIT DETECTOR 
GENERATOR 


LOW IMPEDANCE 
OUTPUT 


CLAMPED 
OUTPUT 


DI, 6.2V 
D2,6.2V 


Vv =4.6V FOR V v 
* Adjust Cy for frequency OUT LS Vin <Vu 


Vout = 0V FOR Vin< Vi OR VIN < Vu 


PRACTICAL DIFFERENTIATOR CIRCUIT FOR OPERATING 


WITHOUT A NEGATIVE SUPPLY 


R2 





fe<fh< funity gain 


FREE-RUNNING MULTIVIBRATOR PULSE WIDTH MODULATOR 


R| 
160k2 


R| 
100kQ 


Ro 
910k2 


* Chosen for osciflation at 100 Hz 


GAIN TEST CIRCUIT 









50k2 D.C. INPUT 
vee FOR 
=t/5V) 
Vout 502 ; 
DIGITAL IN 


VOLTMETER rE 0.02 pF 









5+ 0.5 pF 

0 
30pF, 5.0 % TOLERANCE OF ALL UNMARKED 
RESISTORS IS 1% 


Vin X 10% 


A = 
2ko) has Vout 
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LM109-LM209-LM309 
5 VOLT REGULATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The LM109, LM209 and LM309 are complete 5 volt regulators 
constructed on a single silicon chip using the Fairchild Planar* epitaxial process. These regulators 
employ internal current limiting, thermal shutdown and safe-area compensation making them CONNECTION DIAGRAM 
essentially blow-out proof. They are intended for use as local regulators, eliminating noise and TO-3 PACKAGE 
distribution problems associated with single point regulation. If adequate heat sinking is provided, (TOP VIEW) 

they can provide over 1 A. The LM109, LM209 and LM309 are intended primarily for use with TTL 
and DTL logic and are completely specified under worst case conditions to match the power supply 
requirements of these logic families. In addition to use as a fixed 5 volt regulator, these devices can be GROUND OUTPUT 
used with external components to obtain adjustable output voltages and currents and as the power 

pass element in precision regulators. , o 


OUTPUT CURRENT IN EXCESS OF 1 AMP 

SPECIFIED TO MATCH WORST CASE TTL AND DTL REQUIREMENTS 
NO EXTERNAL COMPONENTS INPUT 
INTERNAL THERMAL OVERLOAD PROTECTION Case is connected to ground. 
OUTPUT TRANSISTOR SAFE-AREA COMPENSATION 


ABSOLUTE MAXIMUM RATINGS 


Input Voltage 35 V ORDER PART NO: 
Internal Power Dissipation Internally Limited 
Storage Temperature Range —65°C to +150°C LM109K 
Operating Junction Temperature Range LM209K 
LM109 —55°C to +150°C LM309K 
L.M209 —25°C to +150°C 
LM309 i 0°C to +125°C 
Lead Temperature (Soldering, 60 second time limit) 300°C 


PHYSCIAE DIMENSIONS 
TO-3 PACKAGE 
450 


875 MAX. 
= DIA. | 
gM C2 H Tit 4 
312 MIN. Seating Plane bis =) 
{ ‘] E 038 OIA 


EQUIVALENT CIRCUIT 





.188 R MAX. 
2 Places 


525 MAX. 
(NPUT 


All dimensions in inches 

Leads 1 and 2 electrically isolated 
from case 

Case is third electrical connection 

Leads are gold-plated copper 
cored kovar 

Package weight is 7.4 grams. 





*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * LM109 * LM209 « LM309 


ELECTRICAL CHARACTERISTICS FOR LM109 AND LM209 (Note 1) 
PARAMETER © CONDITIONS 


Output Voltage Tj = 25°C 
Line Regulation Tj = 25°C 

7V SViqy S25 V 
Load Regulation Tj = 25°C 

5mA Sloyz S1.5A 


Output Voltage 7V SViny S25 V 
5mA Sloyt S!max 
P< Pyrax 

Quiescent Current 7 V SViyy S25 V 

Quiescent Current Change 7 V Vin S25 V 
5mA Sloyt <!max 

Output Noise Voltage Tp = 25°C 
10 Hz Sf S100 kHz | 

Long Term Stability 

Thermal Resistance 

Junction to Case (Note 2) 





ELECTRICAL CHARACTERISTICS FOR LM309 (Note 3) 


PARAMETER CONDITIONS 


Output Voltage Tj = 25°C 
Line Regulation Tj = 25°C 

7VSVin S25 V 
Load Regulation Tj = 25°C 

5 mA Sloy7 S1.5A 


Output Voltage 7 V SViyy S25 V 
5 mA Sloyt S!max 
P <SPMax 
Quiescent Current 7V Vin <25V 
Quiescent Current Change 7V Vin S25 V 
5 mA Sloyt S!max 
Output Noise Voltage Tp = 25°C 
10 Hz Sf <100 kHz 


Long Term Stability 


Thermal Resistance 
Junction to Case (Note 2) 


NOTES 


Unless otherwise specified, these specifications apply for —55°C < Tj < 150°C (-25°C < Tj < 150°C for the LM209), Vin = 10 V and 

lout = 0.5 A. 

Without a heat sink, the thermal resistance is about 150° C/W. With a heat sink, the effective thermal resistance can only approach the 

values specified, depending on the efficiency of the sink. 5 

ey otherwise specified, these specifications apply for oc < Tj < 125 C, Vin = 10 V and Ioyu7T =0.5A. Imax = 1.0 A and 
MAX = 20 W. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM109 ¢ LM209 * LM309 


















TYPICAL PERFORMANCE CURVES 
(For all grades unless otherwise specified) 


TO-—3 MAXIMUM AVERAGE POWER TO—3 MAXIMUM AVERAGE 
DISSIPATION POWER DISSIPATION 
(LM109 and LM209) (LM309) ; OUTPUT IMPEDANCE 






























































































































































= = o 
3 5 3 
re) 50 75 100 12 150 
AMBIENT TEMPERATURE ~ °C AMBIENT TEMPERATURE ~ °C FREQUENCY - Hz 
TO-—3 PEAK OUTPUT DROPOUT VOLTAGE 
CURRENT RIPPLE REJECTION (LM109 and LM209) 
100 2.5 
g g Z 
7% 50 -% 0 2B 50 75 100 12 150 
INPUT VOLTAGE - V FREQUENCY ~ Hz JUNCTION TEMPERATURE - °C 
DROPOUT VOLTAGE OUTPUT VOLTAGE 
(LM309) DROPOUT CHARACTERISTIC (LM109 and LM209) 
5.5 
5 7 5.0 > 
3 45 3 
4.0 4.8 
5 50 -B 0 8B S 75 10 12 150 
JUNCTION TEMPERATURE ~ °C INPUT VOLTAGE - V JUNCTION TEMPERATURE - °C 
OUTPUT VOLTAGE 
(LM309) OUTPUT NOISE VOLTAGE QUIESCENT CURRENT QUIESCENT CURRENT 






Ses ee dy — 
SS oe a 


= maaan 
RCo 
SOM 


6.0 























































OUTPUT VOLTAGE - V 
NOISE VOLTAGE - pVAV/AZ 


QUIESCENT CURRENT - mA 


5.0 





QUIESCENT CURRENT - mA 



















































































4.5 
10 100 1k 10k 7 -50 -2 0 2% 50 7 100 125 159 





JUNCTION TEMPERATURE ~ °C FREQUENCY ~ Hz JUNCTION TEMPERATURE - °C INPUT VOLTAGE - V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM109 * LM209 ¢ LM309 


APPLICATIONS 


FIXED 5 V REGULATOR PRECISION VOLTAGE REGULATOR 


OUTPUT 
O 


OUTPUT 
5V 


NOTES: 
NOTES: * Regulation better than 0.01% load, line and temperature, can be 
* Required if regulator is located an appreciable obtained. 
distance from power supply filter. +Determines zener current. May be adjusted to minimize thermal 


tAlthough no output capacitor is needed for drift. 
stability, it does improve transient response, +Solid tantalum. 


ADJUSTABLE OUTPUT REGULATOR CURRENT REGULATOR 


* Determines output current. 
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SN7524-SN7525 
TWO CHANNEL CORE MEMORY SENSE AMPLIFIERS 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The SN7524 and SN7525 are two channel core memory sense 
amplifiers constructed on a silicon chip using the patented Fairchild Planar* epitaxial process. They PHYSICAL DIMENSIONS 
can be used for small (1K to 8K words) memories as well as larger memory systems. The devices are 16 Lead Ceramic Dual In-Line 
suitable for small core sizes facilitating very fast memory cycle times. The SN7524 and SN7525 
feature tight threshold accuracy, fast response time, and independent strobe selection. Unit to unit 
variations are minimized so that individual adjustments of the threshold and strobe timing are not 
necessary. 


All logic inputs and outputs are fully TTL compatible. The SN7524 and SN7525 can be combined 
with the Fairchild MSI Quad Latch 9314 to provide complete memory data register capability. 











@ +2 mV THRESHOLD VARIATION 
@ 25 ns PROPAGATION DELAY 
e DUAL INDEPENDENT STROBES 
e TTL COMPATIBLE 
All dimensions in inches 
ABSOLUTE MAXIMUM RATINGS Leads are intended for insertion in 
Differential Input Voltage +50 V hole rows on .300” centers. They are 
purposely shipped with ‘‘positive’’ 
Supply Voltage *7.0V misalignment to facilitate insertion 
Logic Input Voltage +5.5V Board-drilling dimensions should equal 
coe ‘ your practice for .020’’ diameter lead 
Power Dissipation : 730 uy Leads are tin-plated kovar 
Storage Temperature —65 Cto +150 C ‘Package weight is 2.2 grams 
. ; ° +70° The .037/.027 dimension does not 
Operating Temperature . 0 Cto ses gS Onlyte THecornek esde 
i + 
Lead Temperature (Soldering 60 seconds) 300°C ORDER PART NOS. 
Signal Input +3.0V SNaeDaY 
Reference Input +3.0 V 


SN7525J 


BLOCK DIAGRAM 


CONNECTION DIAGRAM 


STROBE A (15) 
© 


OUTPUT 


O 
A (14) vs 


STROBE A 


OUTPUT A 

—Yrer (4) 
F 

RE GND 2 

+Vreer (5) 

OUTPUT B 


STROBE B 


OUTPUT B NG 


(12) 


b | 


CExT V— V+ STROBE B GND1 GND2 
(4) (8) 6) (11) (9) (13) 





*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * SN7524 © SN7525 


ELECTRICAL CHARACTERISTICS (V* = 5.0 V, V— = —5.0 V, 0°C to +70°C either Amplifier unless otherwise specified) 


PARAMETER 


SN7524 
Differential Input Threshold Voltage 


SN7525 
Differential Input Threshold Voltage 


TEST CONDITIONS MIN. 


Vref = 15 mV 
Vref = 40 mV 


Vref =15 mV 
Vref = 40 mV 


The following specifications apply to either the SN7524 or the SN7525: 


Threshold Voltage Range 
Minimum 
Maximum 
Threshold Uncertainty 
Differential Input Bias Current 
Differential Input Offset Current 
Differential Input Impedance 
Positive Supply Current 
Negative Supply Current 
Output Short Circuit Current 


VIND =O mV 

VIND = 0 mV 

f = 1.0 kHz 

Ta = 25°C, Vt =5.25 V, V-=-5.25 V 
Ta = 25°C, Vt =5.25 V, V- = 5.25 V 

Vt =5.25 V, V- =—5.25 V 2.1 


LOGIC I{NPUT/OUTPUT TONDITIONS (See Fig. 2) 


Output Voltage Logical ‘1’ 


Output Voltage Logical ‘’0’’ 


Logical “7 Input 
(Strobe Inputs) 
Logical “’O"’ Input 
(Strobe Inputs) 


Logical “O’’ Input Current 
(Strobe Inputs) 


Logical ‘1'’ Input Current 
(Strobe Inputs) 


Logical “1’’ Input Current 
(Strobe Inputs) 


A.C. CHARACTERISTICS 
Common Mode Input Firing Voltage 


Differential Input Overload 
Recovery Time 

Common Mode Input Overload 
Recovery Time 

Input to Output Delay 
(See Figure 1) 

Strobe to Output Delay 
(See Figure 1) 


1 Load = 400 nA 

VIN(1) Strobe = 2.0 V 
VIN(Q) Strobe = 0.8 V 
Vt=475 V,V—-=—4.75 V 
| Sink = 16 mA 

VIN(O) Strobe = 0.8 V 

Vt = 4.75 V, V- =—-4.75 V 
VIN(Q) Strobe = 0.8 V 

Vt =4.75 V, V—- =—4.75 V 
VIN(1) Strobe = 2.0 V 

Vt = 4.75 V, V- =—4.75 V 
VIN(Q) Strobe = 0.4 V 

Vt =5.25 V, V- =—5.25 V 
ViIN(1) Strobe = 2.4 V 

Vt = 5.25 V, V- =-5.25 V 
VIN(1) Strobe = Vt 

Vt =5.25 V, V- =—5.25 V 
Ta =25°C 

tp =tf < 15 ns 

tp = 50 ns 

VIN + 2.0 V, 

th = te = 20 ns 

VIN CM = #2.0 V, 

tr = tf =20ns 

tpd (1) D 

tod (0) D 

tod (1) Strobe 

tod (0) Strobe 
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TYP. 


MAX. 





FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ SN7524 ¢ SN7525 


THRESHOLD VOLTAGE 
VERSUS 
REFERENCE VOLTAGE 





Ve 25 
“4°10 70°C 








J | 


aan 
a 


Tes 
0 20 40 50 


30 











THRESHOLD VOLTAGE - Vz - mV 




















REFERENCE VOLTAGE - Vper 


DIFFERENTIAL-INPUT 
OFFSET CURRENT VERSUS 
AMBIENT TEMPERATURE 





























DIFFERENTIAL - INPUT OFFSET CURRENT ~ Ip) - HA 





AMBIENT TEMPERATURE - Ty - °C 


OUTPUT VOLTAGE 
VERSUS DIFFERENTIAL 
INPUT VOLTAGE 


V+=5¥. 'toap *~400uA_| _SN7524/SN7525 
Tar 25°C 


5.0 





- 
o 





+ 
=1mV— 


LPaR 
t——V peg = 2omV-—— 
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Ver = ey 
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OUTPUT VOLTAGE - Voyr - V 





w 
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0 
“50 -40 -30 -20 -10 0 10 2 30 40 ‘50 


DIFFERENT! AL INPUT VOLTAGE - V, yD - mV 


TYPICAL PERFORMANCE CURVES 


LOGICAL "1" LEVEL INPUT CURRENT - I19y (1) ~ BA THRESHOLD VOLTAGE - Vy > mv 


LOGICAL "0" OUTPUT VOLTAGE - Vgyr(0) - V 


COMMON-MODE-INPUT FIRING VOLTAGE - Vegye-V 


THRESHOLD VOLTAGE 
VERSUS 
SUPPLY VOLTAGE 





Vrer = 20mvV 
Ty = 25°C 














SUPPLY VOLTAGE - Vo - V 


LOGICAL “1” LEVEL 
INPUT CURRENT VERSUS 
INPUT VOLTAGE 



































INPUT VOLTAGE - Vi) - V 


LOGICAL “0” OUTPUT 
VOLTAGE VERSUS 
SINK CURRENT 



































10 12 4 #16 1 2 


SINK CURRENT - Igy yy - mA 


COMMON-MODE FIRING 
VOLTAGE VERSUS 
AMBIENT TEMPERATURE 




















AMBIENT TEMPERATURE - Tp - °c 
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DIFFERENTIAL-INPUT 
BIAS CURRENT VERSUS 
AMBIENT TEMPERATURE 





DIFFERENTIAL - JNPUT BIAS CURRENT - Vay 7 HA 


10 20 30 40 50 
AMBIENT TEMPERATURE ~ Ty - °c 


LOGICAL “0” LEVEL 
INPUT CURRENT VERSUS 
INPUT VOLTAGE 





‘ 
re 
ss 
wa 


(0) - mA 


“tin! 


cage 
t ce) 
c—) 


r 





.— 
wh 
So 








hed 
Rg 





LOGICAL "0" aioe INPUT CURRENT 
a 


0.25 0.50 0.75 1.00 1.2 1.50 1.75 2.00 
INPUT VOLTAGE - Viy - V 


LOGICAL “1” OUTPUT 
VOLTAGE VERSUS 
LOAD CURRENT 


5.0 an 









































LOGICAL "1" OUTPUT VOLTAGE ~ Vgyyfl) - V 

















400 
LOAD CURRENT ~ 11 gap ~ HA 





FAIRCHILD LINEAR INTEGRATED CIRCUITS * SN7524 ¢ SN7525 


FIG. 1 PROPAGATION DELAY 


TEST CIRCUITS VOLTAGE WAVEFORMS 


Voce VRer=20mv Voc mp 
’ 20mv 20mV 20mvV 
DIFFERENTIAL ov 
INPUT PULSE aa tp 


coc e ccc — VIN(1) STROBE 
1.5V 


STROBE bal aaa VIN(0) STROBE 
tpd(1)STROBE tpd(0) STROBE 
PULSE aaa [010 --~-- — Vout) 
GENERATOR 
(SEE NOTE 1) H 1.5V 1.5V 1.5V 
: OUTPUT Pe ef VouT(o) 


NOTES: 
1. Pulse generators have the following characteristics: 
ZoutT = 50 2, ty = te = 15 (+5) ns, toy = 100 ns, tpg = 300 ns, 
= PRR = 1 MHz. 
STROBE INPUT © . Strobe input pulse is applied to Strobe A when inputs Aq - Ag 


=e are being tested and to Strobe B when inputs By - Bg are being 
tested. 


C1 includes probe and jig capacitance. 


FIG.2 DC TEST 


SN7524 / SN7525 








TEST TABLE 


A1-Ag or By - B2 
Ai - Az or By - Bo 
Ai - Ag or By - Ba 
Aj - Ag or By - Ba 


A1 - Ag or By - Bo 


A1-A>orBy-B 
SN7525 ee ate 
Ai - Ag or By - Bo 
Ai - Ag or By - Ba 


SN7524 














aga dp eae 


VA WV A 
PSR A 
<<<cc 
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SN75450 
DUAL PERIPHERAL DRIVER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The SN75450 is a versatile general purpose dual interface driver circuit 
that employs TTL or DTL logic. The SN75450 features two standard series 74 TTL gates and two 
uncommitted, high current, high voltage transistors offering the system designer the flexibility to 
tailor the circuit to his application. The SN75450 is useful in high speed logic buffers, power drivers, 
lamp drivers, relay drivers, line drivers, MOS drivers, clock drivers and memory drivers. 


CONNECTION DIAGRAMS 
(TOP VIEW) 


14 LEAD DIP 


HIGH SPEED 

300 mA CURRENT CAPABILITY 
HIGH VOLTAGE CAPABILITY 
UNCOMMITTED OUTPUT DEVICES 
TTL OR DTL INPUT COMPATIBILITY 


ABSOLUTE MAXIMUM RATINGS 





Supply Voltage (Note 1) +7 V aan 
Internal Power Dissipation (Note 2) 800 mW 

Input Voltage (Note 3) 5.5 V 

Vcc to Substrate or Collector to Substrate Voltage 35 V 

Collector to Base Voltage ; 35 V 

Emitter To Base Voltage 5V 

Collector to Base Voltage (Note 4) 30 V 

Continuous Collector Current : 300 mA ORDER PART NO. 
Operating Temperature Range O-Cto+ 70 C SN75450J 
Storage Temperature Range —65°C to +150°C 

Lead Temperature Range (Soldering, 60 seconds) 300°C 


EQUIVALENT CIRCUIT 


BLOCK DIAGRAM 


(Sub- 


strate) STROBE G 





Notes on following page. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * SN75450 


ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, Ta = 25°C for typical values, unless otherwise specified.) (Note 5) 


PARAMETER TEST CONDITIONS 


TTL Gate 
Input HIGH Voltage vt=4.75V 
input LOW Voltage Vt=475V 
Output HIGH Voltage Vt = 4.75 V, Vin = 0.8 V, lout = —400 vA 
Output LOW Voltage Vt =4.75V,Vin=2V,IsInK =16MA 
Low Level Input Current Vt=5.25V, Vin =04V 
Input A 
Input B 
High Level Input Current 
Input A Vt=5.25V,Vin=2.4V 
Input B 
Input A V+=5.25V,Vin=5.5V 
Input B 
Short Circuit Output Current (Note 7) Vt=5.25V 
Output LOW Supply Current Vt =5 V, All Inputs HIGH 
Output HIGH Supply Current Vt =5 V, All Inputs LOW 


Output Transistor 
Collector to Base Breakdown Voltage ic = 100 vA, Ie = 0 
Emitter to Base Breakdown Voltage Ile = 100 vA, Ic =0 
Coliector to Emitter Breakdown Voltage Ic = 100 uA, Ree = 500 2 
*Collector Substrate Breakdown Voltage Ieg = 100 uA 
Static Forward Current Transfer Ratio VcE=2V,Ic = 100 mA, Ta = 25°C 
(Note 6) VcE =2 V, Ic = 300 mA, Ta = 25°C 
Voce =2V,I¢ = 100 mA, Ta = 0°C 
VcE =2 V, Ic = 300 mA, Ta = 0°C 
Saturated Base to Emitter Forward Voltage Ic =100mA,IgB=10mMmA 
(Note 6) Ic = 300 mA, Ip = 30 MA 
Collector to Emitter Saturated Voltage I¢ = 100 mA, lp = 10mMA 
(Note 6) Ic = 300 mA, |p = 30 mA 


AC CHARACTERISTICS — V* = +5 V, Ty = 25°C, Cy = 15 pF, RL = 400 2 


TTL Gate 
Turn Off Delay Input to Output, tp y 


Figure 1 
Turn On Delay Input to Output, tpyy, 


Output Transistor Ic = 200 mA, Ig + = 20 mA, Ip~ = 40 mA 
Delay Time, tg 
Rise Time, t,; Figure 2 
Storage Time, ts 
Fall Time, t¢ 


Combined Gate and Transistor Ic = 200 mA, |g = los, CL = 15 pF 


Turn Off Delay Time, tpiLy 
Turn On Delay Time, tpHL 


Figure 3 
Turn Off Transistion Time, tTLH 


Turn On Transistion Time, tTHL : 


NOTES: 
All voltage values are with respect to device ground terminal. 
Rating applies for ambient temperatures to 70°C. 
Input voltage should be zero or positive with respect to device ground terminal. 
Applies for Ree <500 2 
The substrate pin must always be tied to the most negative voltage for proper operation. 
These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle = 2%, 
Not more than one output should be shorted at a time. 
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MIN. 


TYP. 


MAX. 





FAIRCHILD LINEAR INTEGRATED CIRCUITS * SN75450 


TYPICAL CHARACTERISTICS 


TTL GATE TRANSISTOR TRANSISTOR TRANSISTOR 
HIGH-LEVEL OUTPUT VOLTAGE STATIC FORWARD CURRENT BASE TO EMITTER VOLTAGE COLLECTOR TO EMITTER 

VERSUS TRANSFER RATIO VERSUS VERSUS SATURATION VOLTAGE VERSUS 
HIGH-LEVEL OUTPUT CURRENT COLLECTOR CURRENT COLLECTOR CURRENT 


REE ea 
See Note 6 


COLLECTOR CURRENT 





| 
+10 


B 
See Note 6 
































VOH — HIGH-LEVEL OUTPUT VOLTAGE — Vv 





hee - STATIC FORWARD CURRENT TRANSFER RATIO 





























ie) 
-20 -25 -30 70 100 70 «100 
IOH- HIGH LEVEL OUTPUT CURRENT - mA tc - COLLECTOR CURRENT ~ mA Ic — COLLECTOR CURRENT mA I¢ = COLLECTOR CURRENT - mA 


VBE — BASE EMITTER VOLTAGE - V 
VCE (sat) ~- COLLECTOR-EMITTER SATURATION VOLTAGE - V 


SWITCHING CHARACTERISTICS 


PROPAGATION DELAY TIMES, EACH GATE SWITCHING TIMES, EACH TRANSISTOR 


INPUT 24V Vcc OUTPUT 5Vv INPUT -1V ov 
O © & O O 


Ri = 4002 


PULSE PULSE 
GENERATOR GENERATOR 


(See Note A) CL=15pF (See Note C) (See Note A) Cu = 15 pF 
(See Note B} {See Note B) 


1.5V 
INPUT 10% | 
—el< 1 nebo 
1 
el td aaa 
t 


t 
OUTPUT . : \ 


I 
90% 90% 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


NOTES: 


. The pulse generator has the following characteristics: NOTES: 

ty = 0.5 us, PRR = 1 MHz, Zouy © 502. A. The pulse generator has the following characteristics: 
. Cy include probe and jig capacitance. tw = 0.3 us, duty cycle < 1%, Zoyt © 50 OQ. 
. All diodes are 1N3064. B. Cy, includes probe and jig capacitance. 


SWITCHING TIMES, GATE AND TRANSISTOR 


INPUT 2.4V Voc 
O O 


PULSE . ; 
GENERATOR cis 16 oF 
{See Note A} (See Note B) 


VOH 


VOL 


TEST CIRCUIT et ITH ae 
VOLTAGE WAVEFORMS 


NOTES: 

A. The pulse generator has the following characteristics: 
tw = 0.5 us, PRR = 1 MHz, Zout © 50 2. 

B. Cy includes probe and jig capacitance. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * SN75450 


— TYPICAL APPLICATIONS 


DUAL RELAY DRIVER 300 mA SINK DRIVER MOS DRIVER 


SN75450 oe 
i we ee ee ee ee ee ee 


INPUT 4 
© 


SUBSTRATE 
Note 5 


FLOATING SWITCH GATED COMPARATOR 


SN75450 aN 


t 
| 
| 


SUBSTRATE 


STROBE Note § 
O 


Y=Gt1A*2A+1A*2A 


FILM MEMORY DIGIT DRIVER CORE MEMORY DRIVER 


Ay 8) 
% $N75450 *. SN75450 
ne a —— = 
SN75450 


SELECTION 
ee ee em el SOURCE bee ee eee eee ee DIODE 


ADDRESS 
% SN75450 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ SN75450 


APPLICATIONS (cont'd) 


TO MEMORY WORD LINES 


9N40/7440 


FROM DECODE CIRCUITRY 


9N40/7440 


Peers, ee ee eee ae RODE Leena! Lee Mee em | 


SN75450 SN75450 


r--- 
I 


FROM DECODE CIRCUITRY 


WORD LINE MEMORY DRIVER USING SN75450 


SN75450 CIRCUIT APPLICATIONS 


Dual Photo Switch (TTL Compatible Output) Memory System Current Sink 
NAND Gate Schmitt (Timed Relay or Lamp Control) 

High Input impedance Low Speed Schmitt with TTL Output 
Dual High-Speed Gate 

Square Wave Generator 

SCR Gate Driver 

Super TTL Gate with 250 mA Sinking Ability 


Dual-Channel Single-Ended Line Driver 


Dual Lamp Driver 
Memory System Current Source 
Film Memory Digit Driver 


Dual Relay Driver 
Gated Comparator 
Core Memory Driver 
Phase Detector 

DC to AC Converter 

Dwell Meter Driver 
Tachometer 

MOS Memory Write Driver 


Floating Switch 

Dual MOS-to-TTL Driver 
Dual TTL-to-MOS Driver 
500 mA Sink Driver 
Dual Linear Amplifier 
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— TAA630 * 
PAL TV CHROMA DEMODULATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The TAA630 is a synchronous demodulator for direct drive of color 
video output stages constructed on a single silicon chip using the Fairchild Planar* epitaxial process. It 

is designed for use in color television receivers operating on the Phase Alternate Line (PAL) system. CONNECTION DIAGRAM 
The circuit consists of two synchronous demodulators, a decoding matrix, a PAL switch with internal (TOP VIEW) 
multivibrator, and a color killer switch. 


GROUND 





IDENTIFICATION 
INPUT 
ROU REFEREN CE — LINE PULSE INPUT 
PAL SWITCH OUTPUT + LINE PULSE INPUT 
e DOUBLE-BALANCED SYNCHRONOUS DEMODULATOR ee ese 
GN OUTEUT, LEVEL ADJUST 
e INTERNAL DECODING MATRIX V+ Cee ayust 
e EMITTER FOLLOWER OUTPUTS v B-Y OUTPUT KILLER INPUT 
e INTERNAL PAL SWITCH ae baht B-Y CHROMA INPUT 
e@ INTERNAL COLOR KILLER 
e PROVISION FOR OUTPUT DC LEVEL MATCHING 
ORDERING INFORMATION 
ABSOLUTE MAXIMUM RATINGS Ceramic Dual In-Line TAA630/6B 
Internal Power Dissipation (Note 2) 730 mW 
Color Difference Output Currents 5mA 
Operating Temperature Range —40°C to +85°C **Available from factory on special re~ 
Storage Temperature Range —65°C to +150°C aneet, 
Lead Temperature (Soldering, 60 seconds) 300°C 


+ Formerly referred to as the uA786 


BLOCK DIAGRAM 


B-Y OUTPUT G-Y OUTPUT KILLER INPUT R-Y OUTPUT 
© O 


EMITTER EMITTER : 
FOLLOWER FOLLOWER TAA630 


RESISTOR 





RESISTOR 
NETWORK i Pagel NETWORK 
ad @)! py 


RE Nee CURRENT CURRENT R-Y Nal PHASE O REFERENCE 
Baap SOURCE SOURCE DEMODULATOR INVERTER | 
(3) PAL 
EMITTER 
ff FOLLOWER O SWITCH 


| OUTPUT 
FLIP-FLOP @) | 


OC IDENTIFICATION 


GROUND T INPUT 


RIOR) 


B-Y CHROMA INPUT G- c R-Y CHROMA INPUT + LINE —LINE 
LEVEL ADJUST LEVEL ADJUST PULSE. PULSE 
INPUT INPUT 








Notes on folowing page. *Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * TAA630 


ELECTRICAL CHARACTERISTICS (Ta, = 25°C) V+ = 12V, Test Circuit 1, unless otherwise specified. See Note 3) 





PARAMETER . CONDITIONS MIN. TYP. MAX. UNITS 


Supply Current (lg) 33 40 mA 
DC Voltage at B-Y Output (NOTE 4) 6.8 7.4 78 V 
Output Resistance at Color Difference Terminals (R4, R5, R7) 100 Le) 


Color Difference Gain 


R-Y Channel 7.0 V/V 

B-Y Channel 12.5 V/V 

G-Y Channel (NOTE 5) 
Maximum Color Difference Output Voltage (NOTE 6) 

R-Y Output (V4) 3.2 Vp-p 

B-Y Output (V7) 4.0 Vp-p 

G-Y Output (V5) 1.8 Vp-p 
Input Resistance of Chroma Inputs (Rg, R73) 1000. | a 
Input Capacitance of Chroma Inputs (Cg, C43) 10 pF 
DC Voltage at Chroma Inputs (Vg, V13) 3.2 V 
Input Resistance of Reference Input (R2, Rg) 900 ~. - Q 
DC Voltage at Reference Inputs (V9, Vg) aa V 


Color Killer Voltage Threshold (V 79) 


Color “ON” —. 09 - Vv 


Color “OFF” 0.3 Vv 
Peak-To-Peak PAL Switch Output Voltage (V3) 2.0 3.0 Vp-p 


TEST CIRCUIT 1 


HORIZONTAL 
LINE IDENTIFICATION 
+0.9V  +12V PULSE INPUT 


? 9° 9 


OlpF |OlgF [O1pF 





















B-Y CHROMA INPUT © 


R-Y CHROMA INPUT O——--_-— 


TAA630 





B-Y REFERENCE INPUT O— 





R-Y REFERENCE INPUT O——— 





NOTES: = 


1. 
2. 
3. 


4. 


16 voits is permissible during warmup. 

Rating applies for ambient temperatures to 70°C. Derate linearly at 9.1 mW/°C above 70°C. 

Killer Voltage, Vig = 0.9 V; Reference Voltages Va and Vg = 1 Vp-p @ 4.4 MHz, Vo leads by 90°; Line Input Pulses, Vzq and V45 = 
—2.5 V peak; Chroma Input voltages Vg and V73 = 50 mVp-p; Identification Input Voltage, Vz = 4 Vp-p. 

DC Output Levels at R-Y and G-Y outputs are adjustable to B-Y tevel with a variable voltage (V < 1.2 V) or with variable resistors 
connected between pins 11 and 12 to ground. See typical application. 

G-Y Output is typically equal to 0.51 (R-Y) —0.19 )B-Y). 

Gain Linearity is greater than 0.7. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * TAA630 


EQUIVALENT CIRCUIT 














fay 
OUTPUT 
————O 


©) G-Y 


OUTPUT 

















@ ry 
OUTPUT 








@® par 
SWITCH OUTPUT 


® r-y 
CHROMA INPUT 


Riz 
"1 


na | 
R14 
Raby ocas a in] 
kQ 1802 1802 


9002 





























Q2 




















Rig 














Rog 
g00l_ 924 Reg 
a 





45k2 





Ry 


KOs) 4 5kQ 


Lt Dy 
R33 R38 R39 
2402 ) i 2 p 20k2 


sa) o@ 6 xc) s© ®s 
KILLER G-Y RY RY IDENTIFICATION GROUND 
INPUT DC LEVEL REFERENCE INPUT LINE PULSE INPUT 

ADJUST INPUT 


























TYPICAL APPLICATION — PAL COLOR TV SYSTEM 


LINE 
PULSE IDENTIFICATION 


| UU | 
1002 


ia 3300 3302 12k 
1onF |ionF |O.1pF 150aH ° 
140 shh 
B-Y CHROMA INPUT 
R-Y CHROMA INPUT 73 - 
© 


2mH 
oe TAA630 


G-Y 
© 
lnF 9 ai 


REFERENCE ~ 
INPUT 


PAL SWITCH OUTPUT 
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TAA640' 
TV/FM SOUND SYSTEM 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The TAA640 is a monolithic TV/FM sound system constructed on a 
single silicon chip using the Fairchild Planar* epitaxial process. The device consists of a four stage 
limiting IF amplifier, modified FM slope detector, and an audio preamplifier. The circuit incorporates 
a de volume control and may be remotely controlled over a 60 dB range. Excellent sensitivity, high 
AM rejection, an internally regulated power supply, coupled with low external component count, 
make the TAA640 an ideal choice for TV sound channels and line operated or automobile FM radios. 


CONNECTION DIAGRAM 
(TOP VIEW) 


REGULATED [7] 14] IF OUTPUT 


SUPPLY 
DETECTOR VOLUME 

@ 100 uV SENSITIVITY INPUT (-) LY 2 CONTROL 

T 
© 44dB AM REJECTION DETECTOR (| 3 
@ DC VOLUME CONTROL eee 
° INTERNALLY REGULATED SUPPLY OUTPUT (-) Ly 4 a 
e SINGLE COIL SLOPE DETECTOR Merve IF INPUT 
@ LOW EXTERNAL COMPONENT COUNT AIDIO 


OUTPUT 9} ] IF DECOUPLE 


SUPPLY 8 |_] IF SUPPLY 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltages (Note 1) V7 32 V 
Vg oy ORDERING INFORMATION 
Supply Currents (Note 1) !4+I7+Ilg 40 mA 
ae i 28 mA Ceramic Dual {n-Line TAA640/6A 
Internal Power Dissipation {Note 2) Ceramic Quad In-Line TAAG40/7F** 
Ceramic DIP 670 mW 


Operating Temperature Range —40°C to +85°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soidering, 60 seconds) 300°C 


**Available from factory on special re- 
quest. 





+ Formerly referred to as HA784 


a 


BLOCK DIAGRAM 





DETECTOR REGULATED AUDIO 


IF SUPPLY IF OUTPUT INPUT SUPPLY SUPPLY 
O O O oO 


IF INPUT 


AUDIO 
DETECTOR : 


IF BIAS CONTROLLED OUTPUT 
1F AMP 


IF 
DECOUPLE GAIN 


VOLUME CONTROL DETECTOR 
INPUT OUTPUT 


Notes on following page. *Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * TAA640 


ELECTRICAL CHARACTERISTICS Ty, = 25°C. See note 3. 


Parameter Condition MIN TYP MAX UNITS 
Zener Voltage, V4 7.4 8.5 Vv 
Voltage at Pin 7 22 Vv 
Current at Pin 7 0.7 mA 
IF Input Voltage for 3 dB Limiting 100 uv 


IF Amplifier Voltage Gain 70 76 dB 


IF Output Voltage 1.7 Vo-p 
AM Rejection 30% AM 44 dB 
Audio Output Voltage Af = +50 kHz 1.6 Vrms 
Total Distortion Af = +15 kHz 1.6 % 
Af = +50 kHz 5.0 % 
Remote Volume Control Range 60 dB 
NOTES 
1. Rating permissible during warmup. 


2. Rating applies to ambient temperatures up to 70°C. Above 70 C ambient derate linearly at 8.3 mW/°C for the Ceramic DIP package. 
3. Test Circuit 1 applicable. Adjust 14 + Il7 + lg to equal = 26.7 mA. IF input = 5.5 MHz; modulation = +15 kHz unless otherwise specified. 


TEST CIRCUIT AND TYPICAL APPLICATION 
TV SOUND SYSTEM 


0.1pF 


Notes: 1. 


Core: 3122 104 93040. 


Ry gk Re 
3300 > 330n 3302 oa 


iF INPUT O Ui Ke 
IF i 


IF 
DECOUPLE O 





Re 
T.5kQ. 





Adjust V, and Rg, so that I, 
2. Detector coil for 5.5 MHz operation: 6.5 turns 0.5 mm wire; Coil Former: 







fies ese 
Riv Ria 2h 3 R17 oF 
7.5k2$ 7.5kQ 350. 330 2h 3 6kn oF 


5600 - 26.7mA 
T O.1pF ai $ + 10yF Rg (SEE NOTES) 
= 6 = 
10 2 
600 |, TAA640 3 100pF 
14-3300 100pF 


8200 0022pF 4L 


0015 pF 
.0015) .0015 
pF pF 1OkN 
82pF 

AUDIO 
POSITIVE ie 
TAPER 

= 26.7 mA. 


EQUIVALENT CIRCUIT 


DETECTOR 
INPUT 
+ 


IF lf 
SUPPLY OUT 
O 


O 
8 14 
Re shiz Fs 
2 9kNF 3300 > 3300 
G45 


Roy R23 
290 27kN 


O13 
VOLUME CONTROL 
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Vg (SEE NOTES) 


AUDIO OUTPUT 


0022 uF 


Ferroxcube AP 3016/02 less frame; Can: AP 3015/02; 


REGULATED AUDIO AUDIO 
SUPPLY SUPPLY OUTPUT 
O O © 


1 7 6 


Raz ¢ Ras Rao 
3BKN? 3 3KN 10k 





ZS O11 


R39 
39k0 


3 9kO 


40 O5 O12 
ime + GROUND 
OETECTOR 
OUTPUT 


TBA550 ' 


TV SIGNAL PROCESSING CIRCUIT 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The TBA550 is a TV signal Processing Circuit constructed on a single 
silicon chip using the Fairchild Planar* Epitaxial process. This device serves as a central processing and 
distribution circuit for the video, AGC, noise, and synchronization signals for both monochrome and 
color TV systems including receivers, monitors and cameras. Other applications are in raster-scan 
alpha-numeric displays, video tape recorders and studio and broadcast equipment. 


e VIDEO PREAMPLIFIER WITH EMITTER FOLLOWER OUTPUT 
GATED AGC DETECTOR SUPPLYING CONTROL VOLTAGES FOR VIDEO LF. 
AGC AND TUNER DELAYED AGC 
AUTOMATIC FREQUENCY CONTROL VOLTAGE FOR HORIZONTAL OSCILLATOR 
VERTICAL SYNC PULSE SEPARATOR 
VIDEO BLANKING FACILITY 
NOISE CANCELLATION IN AGC AND SYNC CIRCUITS 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (Note 1) 16V 
Power Dissipation (Note 2) 730 mW 
Operating Temperature Range —25°C to +125°C 
Storage Temperature Range Ceramic DIP —65°C to +150°C 
Lead Temperature (Soldering) Ceramic DIP, 60 Seconds 300°C 


+Formerly referred to as tA785/TAA700 


BLOCK DIAGRAM 


TUNER DETECTOR SYSTEM 
et 
| 
AGC AMPLIFIER, VIDEO | 
DETECTOR PRE-AMP | OUTPUT 
| 
NOISE DETECTOR VERT. SYNC 
AMPL. & FREQ. SEL. SEPARATOR 


SYNC HORIZ. PHASE] 
SEPARATOR & FREQ. DET. 
TBAS5O 





Notes on following page. 
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CONNECTION DIAGRAM 


PHASE DETECTOR 
REFERENCE 
PHASE DETECTOR 
OUTPUT 
FLYBACK GATING 
IF AGC 

SUPPLY 

TUNER AGC 

RF DELAY AGC 


NOISE 
CANCELLING(+) 


(TOP VIEW) 


GND 


VERTICAL SYNC 
OUTPUT 

VERTICAL INTE 
GRATING CAPACITOR 
SYNC SEPARATOR 
OUTPUT 


VIDLO OUTPUT 
BLANKING INPUT 
VIDEO INPUT 


NOISE 
CANCELLING!) 


ORDERING INFORMATION 


Ceramic Dual-in-line TBA550/6B 
Ceramic Quad-in-line TBA550/7H* 


* Available on special request. 


VERTICAL 
OSC. 
HORIZONTAL 

OSC. 





TO PICTURE 
TUBE 


TO VERTICAL 
OUTPUT 


TO HORIZONTAL 
OUTPUT 





*Planar is a patented Fairchild process. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS e TBA550 


4 
ELECTRICAL CHARACTERISTICS (Tp = 25°C, Vs =+12V, Test Circuit 1, unless otherwise specified) 





PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
Supply Current, I5 , R, =9, Vio =0 19 25 mA 
Ry =1k2,V4Q9=0 30 mA 

VIDEO PREAMPLIFIER 
Voitage Gain | 3.0 V/V 
Input Resistance, R19 2.7 kQ 
Input Capacitance, Cig 1.0 pF 
Bandwidth ~3dB 5.0 14 MHz 
Black Level at Video Output Vio = 2Vp.p, Direct Coupled 5.0 Vv 
Video DC Output Voltage, V42 Vi9 = 9 8.5 9.8 10.6 V 
Tracking of Video Output Voltage with Vig =0 0.7 V/V 

Supply Variation, YA2 
Peak Video Output Current . (Note 3) 14 mA 
Required Video Blanking Input Voltage (Note 4) 

Pulse, Vy| 1.0 V 
Required Video Blanking Input Current (Note 4) 

Pulse, 'yy 1.0 mA 
Required Flyback Gating Voltage Pulse, V3 (Note 4) 1.0 V 
Required Flyback Gating Current Pulse, I3 (Note 4) 1.0 mA 

AGC CIRCUIT 
Control Voltage at IF AGC Terminal, Vg Vig = OV 0 Vv 

Vio =- 2:5 Voc 8.0 V 
Control Voltage at Tuner AGC Terminal, V6 Vio =0V 0 V 
Vio =~ 2:5Vp¢ 7.0 Vv 

SYNCHRONIZATION CIRCUIT 

AFC Operating Reference Voltage, Vo V4 = 3Vpc- V2=7Vp.p, 7.0 Voc 
(Note 5) 

Vertical Sync Pulse Output, V45 10 11.5 Vp.p 

Vertical Sync Output Resistance 2.0 kK Q 

Slicing Level (Percentage Below Top of 

Sync Pulse) (Note 6) 30 % 

NOISE GATE 
Amplitude of Noise Pulses Above Sync 

Tips to Activate Noise Gate (Note 7) 0.9 V 
Minimum Frequency of Noise Pulses to 

Activate Noise Gate (Note 7) 3.5 MH, 
Video Input Level to reduce Vg to 10 V 3.3 : VPEAK 
NOTES 


1. Rating permissible during warm-up; however, continuous maximum supply voltage is 14 volts. 

2. Derate linearly at 9.1 mw/°c for ambient temperatures above 70°C. 

3. Operation with Ry, less than 430 2 is not recommended. 

4. The TBAS550 may be operated ungated if pin 3 is connected to the positive supply tine via a resistor of a suitable value (e.g. 10 k{2). 
However, the following precaution should be taken: The decoupling capacitors at the i.f. and tuner control points must be larger to 
prevent ripple voltages due to the vertical sync pulses. As a consequence the AGC will not follow fast input signal fluctuations (airplane 
flutter). Since the horizontal phase detector is designed to be gated, ungated operation wili result in the phase detector not operating as a 
frequency detector when the horizontal oscillator is out of sync. This considerably decreases the pull-in range. 

5. These vatues apply for an oscillator-reactance stage having a control sensitivity of 400 Hz/V. This yields a hold-in range of about +1000 Hz. 
if the phase detector is gated a pull-in range of about +700 Hz is obtained without affecting the noise immunity. 

6. The slicing level is independent of the video input level. 

7. The noise detector of the TBA550 is frequency and amplitude selective, i.e., frequencies and noise levels above the values given will turn 
off the sync and AGC detectors. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e TBA550 


TYPICAL PERFORMANCE CURVES 
(TEST CIRCUIT 1 UNLESS OTHERWISE SPECIFIED) 


VIDEO DC OUTPUT 



































































SUPPLY CURRENT VOLTAGE VS. 
VS. SUPPLY VOLTAGE TEMPERATURE 
36 — 
g g 
10 1 2 3B 4 
SUPPLY VOLTAGE - V TEMPERATURE ~ °C 


TEST CIRCUIT 1 


FLYBACK GATING INPUT 
Vsuppy * 12V 


—— 


+ V REF = 3.0V 


VERT SYNC OUTPUT 


VIDEO INPUT VIDEO BLANKING INPUT = 





EQUIVALENT CIRCUIT 
BLANKING 
INPUT 
VIDEO INPUT VIDEO OUTPUT (12) (11) G) FLYBACK GATING 
9 e 0 + SUPPLY 


OUTPUT 


@ 


HORIZONTAL 
PHASE DETECTOR 


REFERENCE 


tr erierae Sane 


R45 R50 R60 R35 
500 Min 300 600 1.8k2 
a a 
we VERT. SYNC. 
Q2g ee Qig QS Z ® 
re) OUTPUT 
Rag 
2kn 
4 


isa 


-Q) ®+ IF Acc 4) @ Tuner @ @®syne sep 
RF 


NOISE CANCEL OUTPUT 


: DELAY AGC 
* NOTE: Q5 IS A REVERSE BIASED E-B JUNCTION, USED AS A 5pF CAPACITOR. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e TBA550 


TYPICAL TV RECEIVER APPLICATION 


AGC CONTROL 
10k2 


FLYBACK PULSE 
25Vp.p f\ 


3 
TBASSO 
10 
aloe a eee 
BLANKING 


PULSE 


13 14 
0.22 uF 05 
uF 


Ak 
50V pp 


OIF 2.7kQ — 12kS82 = 


aa 001) 

Vee OV VY, | EMEA Foca 

P-P = = P-P 
REACTANCE HORIZONTAL VERTICAL 
STAGE OSC OUTPUT OSCILLATOR 





For Complete Ordering Information See Page 304 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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Planned New Products 


Consumer Products 
Interface Elements 
Voltage Comparators 
Operational Amplifiers 
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wA791 
HIGH POWER OPERATIONAL 
AMPLIFIER 


DESCRIPTION — The A791 is a high performance monolithic 
operational amplifier intended for use in a wide variety of applications 
including audio amplifiers, servo amplifiers, and power supplies. The 
high gain and high output power capability provide superior perform- 
ance wherever an operational amplifier/power booster combination is 
required. 


CURRENT OUTPUT TO 1 AMP 

SHORT CIRCUIT PROTECTION 

OFFSET VOLTAGE NULL CAPABILITY 

NO LATCH-UP 

LARGE COMMON-MODE AND DIFFERENTIAL MODE RANGES 


BLOCK DIAGRAM 


af 10 pF 


OUTPUT 
COMPENSATION 


NON-INVERTING 5 
O .0033 uF 


OFFSET ADJUST 
{OPTIONAL) 
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TBA 641B 
AUDIO AMPLIFIER 


DESCRIPTION — The TBA 641B is a monolithic integrated circuit 
particularly designed for use as audio power amplifier in car radio and 
television receivers and in industrial applications which require high 
output power, low distortion and high reliability performance. 


Special features of the circuit include a low quiescent current, self 
centering bias for operation at supply voltage ranging from 6 V to 16 V, 
direct coupling of the input. 


The circuit requires a Minimum number of external components. 


OUTPUT POWER 4.5 W (14 V — 42) 

LOW DISTORTION 

LOW QUIESCENT CURRENT 

SELF CENTERING BIAS 

HIGH INPUT IMPEDANCE 

LOW SUPPLY VOLTAGE RANGE EXCELLENT FOR CAR 
RADIO APPLICATION 


BLOCK DIAGRAM 





| 
I 
& 


OUTPUT SUPPLY VOLTAGE 


= 
w 


4 


GROUND BOOTSTRAP 


| 
hi 


oS 


= 
oO 


GROUND RIPPLE BY-PASS 


COMPENSATION 


ae 





fee] 


L 
4 


INVERTING INPUT 





CA3075 

FM IF AMPLIFIER-LIMITER, 
DETECTOR, AND AUDIO 
PREAMPLIFIER 


DESCRIPTION — The CA3075 is an integrated circuit which provides, 
in a single monolithic chip, an FM IF subsystem for Communications 
and High-Fidelity Receivers. This device, consists of a multistage IF 
amplifier-limiter section with a Zener regulated power supply, an FM 
detector stage, and an AF preamplifier section. 


The three-stage, emitter-follower-coupled IF amplifier section provides 
a 60 dB typical voltage gain at an operating frequency of 10.7 MHz and 
features, because of its transistor constant-current sink, an output stage 
with exceptionally good limiting characteristics. 


The FM detector section, which utilizes a differential-peak-detection 
circuit, requires only a single coil in the associated outboard detector 
circuit; hence, tuning the detector circuit is a simple procedure. 


The audio preamplifier circuit provides a 21 dB voltage gain with low 
output impedance for driving subsequent audio amplifier stages. 


The CA3075 utilizes a 14-lead dual in-line package. 


e GOOD SENSITIVITY: INPUT LIMITING VOLTAGE (KNEE) = 
250 uV TYPICAL AT 10.7 MHz 

e EXCELLENT AM REJECTION: 55 dB TYPICAL AT 10.7 MHz 

@e INTERNAL ZENER DIODE REGULATION FOR THE IF 
AMPLIFIER SECTION 

e@ LOW HARMONIC DISTORTION 

e@ DIFFERENTIAL PEAK DETECTION: 
PERMITS SIMPLIFIED SINGLE-COIL TUNING 

e AUDIO PREAMPLIFIER VOLTAGE GAIN: 21 dB TYPICAL 

e MINIMUM NUMBER OF EXTERNAL PARTS REQUIRED 

e FMIF AMPLIFIER APPLICATIONS UP TO 20 MHz 


BLOCK DIAGRAM 


FM TUNER 


10.7 MHz 
FILTER 





60-80 dB 
AMPLIFIER 
LIMITER* 


VOLTAGE 
REGULATOR 
EMITTER 
FOLLOWER 


AUDIO 
2 OUTPUT 


i AMPLIFIER 


LIMITER 





10,7 MHz 
FILTER 


3 4 
01 ad v~ 
0.01 pF 





27k2Q 
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CA3076 
HIGH-GAIN WIDE-BAND 
IF AMPLIFIER-LIMITER 


DESCRIPTION — The CA3076 monolithic integrated circuit is a 
high-gain wide-band amplifier-limiter for use in the IF sections of 
Communications and High-Fidelity FM Receivers. The CA3076 consists 
of a four stage IF amplifier-limiter section with a voltage regulator 
section. 


The four-stage emitter-follower-coupled IF amplifier section provides 
an 80 dB voltage gain with a 2 kQ load at a frequency of 10.7 MHz. 
The output stage has exceptionally good limiting characteristics because 
of its transistor constant-current sink. The voltage regulator section 
provides zener-regulated, decoupled voltages for the IF amplifier. 


The CA3076 utilizes an hermetically-sealed 8-lead TO-5 type package. 


e@ EXCEPTIONALLY GOOD SENSITIVITY: INPUT LIMITING 
VOLTAGE (KNEE) = 50 uV TYPICAL AT 10.7 MHz 

e HIGH GAIN: 80 dB WITH 2 kQ LOAD 

INTERNAL VOLTAGE SUPPLY REGULATOR 

WIDE FREQUENCY CAPABILITY: >20 MHz 


BLOCK DIAGRAM 


IF 
AMPLIFIER- 
LIMITER 


DETECTOR, 
PRE 


2 AUDIO 
AMPLIFIER 


OUTPUT 


*R4, Ro selected for proper filter matching. 





ULN2131 
FM IF AMPLIFIER 


DESCRIPTION — The type ULN-2131 FM Gain Block linear mono- 
lithic integrated circuit is designed for use in communications and high 
fidelity FM receivers. This device consists of a three-stage limiting 
amplifier section, a regulated power supply, an AM detector and 330 2 
input and output terminations with 7 pF shunting capacitance required 
for 10.7 MHz ceramic filters. Gain can be adjusted without effect on 
input and output conditions by addition of a fixed resistor between 
pins 5 and 12. The device is housed in an eight pin Mini DIP, ideally 
suited for saving space in the receiver. 


THREE-STAGE LIMITING AMPLIFIER 
HIGH VOLTAGE GAIN 

REGULATED POWER SUPPLY 

AM DETECTOR 


BLOCK DIAGRAM 





REGULATED 
POWER SUPPLY 














wA782 
COLOR TV CHROMA 
PROCESSOR 


DESCRIPTION — The vA782 monolithic integrated circuit performs 
the entire chroma processing function in a color TV receiver and 
provides four (4) demodulated chroma outputs. With a resistor matrix 
added externally to the outputs to obtain the R-Y, B-Y and G-Y signals 
the outputs may be used to drive direct coupled a color difference 
output amplifier or an RGB type output amplifier. 


CHROMA DEMODULATION 

COLOR KILLING 

GAIN CONTROLLED CHROMA IF AMPLIFICATION 
SYNCHRONOUS ACC DETECTION 

PHASE LOCKED 3.58 MHz OSCILLATOR 

SYNCHRONOUS APC DETECTION 

BURST GATING PLUS OSCILLATOR OUTPUT BLANKING 
INTERNAL BIASING 

EXTERNAL COMPONENT COUNT GREATLY REDUCED 


BLOCK DIAGRAM 
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Vv 
SHROMA, CHROMA 
AMPLIFIER DEMOD. 


osc. Ape 
TT 
5! CONTROL DETECTOR 


ACC 
DETECTOR 


eee BIAS | IF GAIN COLOR 
AMPLIFIER SUPPLY CONTROL KILLER 





CA3066/CA3067 
TELEVISION CHROMA SYSTEM 


DESCRIPTION — The CA3066 and CA3067 are monolithic silicon integrated circuits that constitute a complete chroma system for color television 
receivers. The CA3066 provides subcarrier regeneration and total chroma signal processing prior to demodulation; the CA3067 performs the 
demodulation and tint control functions. Each device utilizes a 16-lead quad-in-line plastic package. 


CA3066 CA3067 
e COMPLETE COLOR SYNC CIRCUIT e BALANCED CHROMA DEMODULATORS 

e BLANKED CHROMA AMPLIFIER e COLOR DIFFERENCE MATRIX 

@ CHROMA BAND-PASS AMPLIFIER e DC TINT CONTROL 

e¢ LOW OUTPUT IMPEDANCE CHROMA DRIVER © THREE LOW OUTPUT IMPEDANCE DRIVERS FOR 

e ACC DETECTOR-AMPLIFIER DIRECT COUPLING 

e KILLER DETECTOR-AMPLIFIER e REFERENCE SUBCARRIER LIMITER 

: Dee ean aes Vana rentnee e ZENER DIODE FOR REGULATED VOLTAGE REFERENCE 
e SHORT-CIRCUIT PROTECTION ON ALL TERMINALS TERNAL BE CICTEHING 


BLOCK DIAGRAM 
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CA3068 
TELEVISION VIDEO IF SYSTEM 


DESCRIPTION — The CA3068 is a monolithic integrated circuit that incorporates an entire video TV-IF subsystem on a single chip. Circuit inno- 
vations make it ideally suited for use in color and black-and-white TV receivers. 

The primary functions performed by the IF subsystem are video IF amplification, linear detection, video output amplification, AGC from a keyed 
supply, AGC delay for tuner, sound carrier detection, sound carrier amplification, and a buffered AFT output. The advanced circuit design of the 
CA3068 also includes secondary functions for improved noise immunity and minimal airplane flutter. An isolated zener reference diode, incorporated in 
the IC, provides a convenient and economical means for controlling the regulated voltage supply. The inherent wide bandwidth capability (10-70 MHz) 
and high overall gain (87 dB) make the CA3068 suitable for other AM IF applications whose frequencies range within this bandwidth. 


The CA3068 utilizes a unique 20-lead quad in-line plastic package. This package also includes a wrap-around shield that serves to minimize interlead 
capacitances. 


DELAYED AGC FOR TUNER 

BUFFERED AFT OUTPUT 

SEPARATE SOUND IF INTERCARRIER AMPLIFICATION 
SOUND CARRIER DETECTOR 

VIDEO DETECTOR WITH LINEAR CHARACTERISTICS 4.5 MHz SOUND CARRIER AMPLIFIER 

VIDEO AMPLIFIER; 12 dB GAIN ISOLATED ZENER REFERENCE DIODE FOR 

t{MPULSE NOISE LIMITER REGULATED VOLTAGE SUPPLY 


KEYED AGC WITH NOISE IMMUNITY CIRCUITS 


e HIGH-GAIN WIDE-BAND tF AMPLIFIER: 
75 dB TYPICAL AT 45 MHz 

e GAIN REDUCTION WITH EXCELLENT STABILITY: 
50 dB TYPICAL AT 45 MHz 


BLOCK DIAGRAM 
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wA9616 
TRIPLE EIA RS-232-C 
LINE DRIVER 


DESCRIPTION — The uvA9616 is a Triple ELA RS-232-C Line Driver 
which meets the specifications of ElA RS-232-C and CCIT V.24. 
External capacitors have been eliminated by internal slew rate limiting. 
All outputs are protected against RS-232-C fault conditions. A true 
inhibit function as required by the user has been provided. All inputs 
including the inhibit function are TTL compatible. 


THREE CHANNELS PER PACKAGE 

NO EXTERNAL CAPACITORS REQUIRED FOR SLEW 
RATE LIMITING 

MEETS ALL RS-232-C SPECIFICATIONS 

TRUE INHIBIT FUNCTION 

MULTIPLE INPUTS 

MEETS CCITT V-24 SPECIFICATIONS 


BLOCK DIAGRAM 
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uA9617 
TRIPLE EIA RS-232-C 
LINE RECEIVER 


DESCRIPTION — The “A9617 is a triple line receiver designed to meet 
the terminator electrical requirements of EIA RS-232-C and CCITT 
V.24. It receives line signals produced by the uA9616, an EIA/CCIT 
driver, and converts them to TTL compatible logic levels. The inputs 
have a resistance between 3 kQ and 7 kQ and can withstand +25 V. 
Each receiver can operate in either hysteresis or non-hysteresis (slicing) 
modes, and each receiver provides fail-safe operation as defined by 
Section 2.5 of RS-232-C. Noise immunity may be increased by 
connecting a capacitor between the response control pin and ground. 


MEETS ALL EIA RS-232-C AND CCITT V.24 SPECIFICATIONS 
FAIL-SAFE OPERATION 

HYSTERESIS OR NON-HYSTERESIS MODE 

INDIVIDUAL RESPONSE CONTROLS 

TTL COMPATIBLE OUTPUT 

SINGLE +5 V SUPPLY 


BLOCK DIAGRAM 


RESPONSE 
CONTROLA 


INPUT A | 


1 


RESPONSE 


HYSTERESIS 
i CONTROL B| B 


| 
hs 
al 


OUTPUT B 


RESPONSE | 
CONTROL c| 


DESCRIPTION — The SN55/75107 and SN55/75108 are high-speed, 
two channel line receivers with common voltage supply and ground 
terminals. They are designed to detect input signals of 25 mV (or 
greater) amplitude and convert the polarity of the signal into 
appropriate TTL-compatible output logic levels. They feature high 
input impedance and low input currents which induce very little 
loading on the transmission line making these devices ideal for use in 
party line systems. The receiver input common mode voltage range is 
+3 V but can be increased to +15 V by the use of input attenuators. 
Separate or common strobes are available. The SN55/75107 circuit 
features an active pull-up (totem pole output). The SN55/75108 circuit 
features an open collector output configuration that permits wired-OR 
connections. The receivers are designed to be used with the 
SN55/75109 and SN55/75110 fine drivers. The SN55/75107 and 
SN75108 line receivers are useful in high-speed balanced, unbalanced 
and party line transmission systems and as data comparators. 


HIGH SPEED 

STANDARD SUPPLY VOLTAGES 

DUAL CHANNELS 

HIGH COMMON-MODE REJECTION RATIO 
HIGH INPUT IMPEDANCE 

HIGH INPUT SENSITIVITY 

INPUT COMMON-MODE VOLTAGE RANGE OF +3 V 
SEPARATE OR COMMON STROBES 

TTL OR DTL DRIVE CAPABILITY 
WIRED-OR OUTPUT CAPABILITY 

HIGH D-C NOISE MARGINS 


BLOCK DIAGRAM 


INPUT INPUT 
A 2B 


OUTPUT STROBE 
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SN355/75109 
SNS5/ 75110 


DESCRIPTION — The SN55/75109 and SN55/75110 are dual line 
drivers featuring independent channels with common voltage supply 
and ground terminals. The significant difference between the two 
drivers is in the output-current specification. The driver circuits feature 
a constant output current that is switched to either of two output 
terminals by the appropriate logic levels at the input terminals. The 
output current can be switched off (inhibited) by appropriate logic 
levels on the inhibit inputs. The otuput current is nominally 6 mA for 
the SN55/75109 and 12 mA for the SN55/75110. System design 
determines which driver is best suited to a particular application. 


The inhibit feature is provided so the circuits can be used in party-line 
or data-bus applications. A strobe or inhibitor, common to both drivers, 
is included for increased driver-logic versatility. The output current in 
the inhibited mode, IQ(o¢f), is specified so that minimum line loading is 
induced when the driver is used in a party-line system with other 
drivers. The otuput impedance of the driver in the inhibited mode is 
very high—the output impedance of a transistor biased to cutoff. 


The driver otuputs have a common-mode voltage range of —3 volts to 
+10 volts, allowing common-mode voltage on the line without affecting 
driver performance. 


HIGH SPEED 
STANDARD SUPPLY VOLTAGES 
DUAL CHANNELS 
TTL INPUT COMPATIBILITY 
CURRENT-MODE OUTPUT 
(6 mA or 12 mA TYPICAL) 
e HIGH OUTPUT IMPEDANCE 
e HIGH COMMON-MODE OUTPUT VOLTAGE RANGE 
(-—3 V TO 10 V) 
e INHIBITOR AVAILABLE FOR DRIVER SELECTION 


BLOCK DIAGRAM 


INPUT 14 
1A © Voce 


ENPUT 13. OUTPUT 
1B 1Y 


INH 12. OUTPUT 
1c 12 


INH 
2c 





OUTPUT 
2Y 








SN75325 
MEMORY DRIVER 


DESCRIPTION - The SN77325 is a monolithic integrated circuit 
memory driver with logic inputs and is designed for use with magnetic 
memories. 


The devices contain two 600 mA source-switch pairs and two 600 mA 
sink-switch pairs. Source selection is determined by one of two logic 
inputs, and source turn-on is determined by the source strobe. 
Likewise, sink selection is determined by one of two logic inputs, and 
sink turn-on is determined by the sink strobe. This arrangement allows 
selection of one of the four switches and its subsequent turn-on with 
minimum time skew of the output current rise. 


600 mA OUTPUT CAPABILITY 

FAST SWITCHING TIMES 

OUTPUT SHORT-CIRCUIT PROTECTION 

DUAL SINK AND DUAL SOURCE OUTPUTS 

MINIMUM TIME SKEW BETWEEN ADDRESS 
AND OUTPUT CURRENT RISE 

24 VOLT OUTPUT CAPABILITY 

SOURCE BASE DRIVE EXTERNALLY ADJUSTABLE 

TTL OR DTL COMPATIBILITY 

INPUT CLAMPING DIODES 

TRANSFORMER COUPLING ELIMINATED 

RELIABILITY INCREASED 

DRIVE-LINE LENGTHS REDUCED 

USE OF EXTERNAL COMPONENTS MINIMIZED 


LOGIC DIAGRAM 
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SN75451 
DUAL PERIPHERAL DRIVERS 


DESCRIPTION — The SN75451 is a versatile general purpose dual 
interface driver circuit that employs TTL or DTL logic. The SN75451 
features two standard series 74 TTL gates and two high current, high 
voltage transistors which offer the system designer the flexibility to 
tailor the circuit to his application. The power output transistor is 
internally connected to the TTL gate but the collector remains 
uncommitted for high voltage applications. The SN75451 is useful in 
high speed logic buffers, power drivers, lamp drivers, relay drivers, line 
drivers, MOS drivers, clock drivers and memory drivers. The SN75451 is 
offered in a low cost mini-DIP package. 


HIGH SPEED 

300 mA CURRENT CAPABILITY 
HIGH VOLTAGE CAPABILITY 

TTL OR DTL INPUT COMPATIBILITY 


TRUTH TABLE 


L (on state) 


L (on state) 
L (on state) 
H (off state) 
H = High Level, L = Low Level 





LOGIC DIAGRAM 





wA9650 
4-BIT D/A AND A/D 
CURRENT SOURCE 


DESCRIPTION -The A9650 is a high speed, 4-bit precision current source, intended for use in D/A and A/D converters with up to 12-bit accu— 


racy. It consists of a reference transistor and 4 logic operated precision current sources connected to a single output summing line. Logic in- 
puts are fully TTL compatible. 


200 ns SETTLING TIME (12 + 1/2 LSB) 
‘STANDARD SUPPLY LEVELS 
VARIABLE BIT CURRENTS 
REFERENCE COMPENSATION 

TTL COMPATIBLE 


TYPICAL 12 - BIT DIGITAL-TO-ANALOG CONVERTER 


Ip = Iq, + 1/16 Ip, + 1/.256 I7, 
DIGITAL INPUTS 


+5. B42 B11 B10 Bg 4+5V 8g By Bg Bg 
©) OqQOo Oo O © © O © 
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SCALE FACTOR ADJUST fe 


Rx 
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wA750 
DUAL HIGH CURRENT 
COMPARATOR 


DESCRIPTION — The #A750 is a dual high current comparator. The 
two comparators function completely independent; each has strobing 
capability, built-in hysteresis for positive switching, output current 
sinking capability and a high current source. The dual comparator 
operates over a wide supply range, has a separate reference voltage 
available for external circuitry bias and has adjustable excess current 
and chip temperature protection. 


The device is designed for systems requiring dual comparator functions 
such as air conditioners, two-direction position controls and window 
detectors. Although primarily intended for systems with high load 
currents, the device will reduce package count in all systems using more 
than one comparator. Both comparator and strobe inputs are TTL 
compatible. 


HIGH OUTPUT SOURCING CURRENT CAPABILITY 

POSITIVE SWITCHING BY MEANS OF BUILT-IN HYSTERESIS 
OUTPUT CURRENT SINKING CAPABILITY 

THERMAL AND EXCESS-CURRENT PROTECTIVE SHUT- 
DOWN, RESETTABLE BY INTERRUPTING SUPPLY CURRENT 
WIDE SUPPLY VOLTAGE RANGE 

REFERENCE VOLTAGE OUTPUT FOR ADDED CONVENIENCE 
e OPERATES FROM SINGLE SUPPLY 


BLOCK DIAGRAM 
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LM108/108A SERIES 
HIGH PRECISION 
OPERATIONAL AMPLIFIER 


DESCRIPTION — The LM108 series are high-precision operational 
amplifiers. Extremely high input impedance coupled with low noise 
input offsets and temperature drift are made possible through use of 
high-beta processing, making the device suitable for applications 
requiring high accuracy and low drift performance. The LM108A series 
is specially selected for extremely low offset voltage and drift, and high 
common mode rejection, making possible superior performance in 
applications where offset nulling is undesirable. Increased slew rate 
without performance compromise is available through use of 
feedforward compensation techniques, maximizing performance in high 
speed sample-and-hold circuits and precision high speed summing 
amplifiers, while the wide supply range and excellent supply voltage 
rejection assure maximum flexibility in voltage follower, summing, and 
general feedback applications. 


GUARANTEED LOW INPUT CHARACTERISTICS 
HIGH INPUT IMPEDANCE 

LOW OFFSET CURRENT — 400 pA MAXIMUM 
LOW BIAS CURRENTS — 3.0 nA MAXIMUM 
OPERATION OVER WIDE SUPPLY RANGE 


EQUIVALENT CIRCUIT 


COMPENSATION 


COMPENSATION 
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Dice 


LINEAR INTEGRATED CIRCUIT DICE POLICY 


General Information 


Fairchild Linear Integrated Circuits is proud to offer the most complete line of circuits in dice form in the industry. All are | 
constructed using the Fairchild Planar* Epitaxial process. The chips are identical to those used in standard Fairchild assembled 
products. 


These linear dice can be conveniently used in hybrid or module designs where size and cost savings are required. 


Electrical Characteristics 


Each chip is electrically tested at 25°C to DC parameters as evidenced by the probe marks on the bonding pads. 


Quality Assurance 


All Fairchild linear dice are visually inspected and conform to MIL-STD-883 Method 2010.1 Condition B as a minimum to a quality 
control level of 1-1/2% AQL. 


As an aid to die attach, each die is gold backed. For protection in handling and assembly, each die has a glassivated coating over the 
metalization. Only the bonding pads are exposed. 


Chip geometries and manufacturing processes may be improved periodically. However, such changes will not affect the electrical 
characteristics of the circuits. ; 


Shipping Packages 
Linear dice are packaged in containers with an anti-static sheet inserted between the lid and the dice. This anti-static sheet guards 
against electrostatic damage during shipment and storage. 


The clear plastic carrier allows visual inspection of all the packaged dice. Each carrier is heat sealed within a transparent bag. A small 
piece of dehydrator paper with humidity indicating color is inserted in each bag prior to sealing. 


Ordering Information 


Minimum order quantity is 100 chips. All orders above 100 peices must be in 100 piece multiples. 


Each Linear Integrated Circuit chip has its own 10 digit product code which completely describes the family, device type, and device 
number. The meaning of the digits and their position are as follows: 


1. Generic Device Type — UXX7741XXD — Microcircuit 
2. Microcircuit Family —UXX7741XXD — Linear Device 


3. Device Number — UXX7741XXD — Device Type 
4. Dice Indicator — UXX7741XXD — Dice 
Note: The XX designation replaces the package type and temperature range. , *Planar is a patented Fairchild process. 


PRODUCT AVAILABLE IN DICE FORM 


HAT702 KA715 KA725 WA732 UA746 A757 LA7T9I6 UAIG22 CA3018 CA3045 
MAT03 A716 LAT726 KLAT733 MA747 BA777 vHA9614 — wA9624 CA3019 CA3054 
A709 A719 HA727 HA734 NA748 LA780 LA9615 UAIG25 CA3026 LM101A 
uw A710 MA722 A729 KAT739 UA749 UA781 UAI620 LAIG26 CA3036 SN7525 
KA7I11 KLAT23 KLA730 BA741 UAT54 uA792 HAIG21 UAI627 CA3039 


Hi-Rel Unique 38510 


PROCESS SUMMARY 


CLASSA~—QA CLASS B — OB 


CLASS C — OC 


CLASS D—QD_ CLAPP P — OP** 








PRESEAL VISUAL 
883/2010/A 


PRESEAL VISUAL 


PRESEAL VISUAL 
883/2010/B 





PRESEAL VISUAL PRESEAL VISUAL 


883/2010/B FAIRCHILD STD FAIRCHILD STD 











BOND STRENGTH BOND STRENGTH BOND STRENGTH 
ACCEPTANCE ACCEPTANCE ACCEPTANCE 





BAKE 
883/1008/C 
24 HRS 


BAKE 
883/1008/C 
24 HRS 








THERMAL SHOCK 


883/1011/A 





SEAL SEAL SEAL SEAL | SEAL 
. BAKE BAKE 
883/1008/C 883/1008/C 
24 HRS 24 HRS 





TEMP CYCLE 
883/1010/C 





TEMP CYCLE 
883/1010/C 





MECHANICAL SHOCK 
883/2002/B 











TEMP CYCLE 100% 
883/1010/C 5 CYCLES 


TEMP CYCLE 
883/1010/C 


TEMP CYCLE 
883/1010/C 

















[ centriruce 
883/2001/E 
Y2 ANDO Y, 


CENTRIFUGE 
883/2001/E 
Y, AXIS 









CENTRIFUGE 
883/2001/E 
Y1 AXIS 





CENTRIFUGE 
883/2001/E 
Y, AXIS 













— 







HERMETICITY HERMETICITY 












883/1014/B&C 883/1014/B&C 
PRE B/l ELECT [ PRE B/l ELECT 
25 D.C. 25 DC 
L 
cr 
BURN-IN BURN-IN 
883/1015 883/1015 
240 HRS 168 HRS 








HERMETICITY 


HERMETICITY 
SAMPLE 

1% AQL FINE 

4% AQL GROSS 





HERMETICITY 
883/1014/B&C 







883/1014/B&C 






PRE B/l ELECT 
25 DC 





BURN-IN 
883/1015 
168 HRS 


BURN-IN 
883/1015 
168 HRS 








[~ POST B/I ELECT 











25 D.C. POST B/I ELECT 
+125 D.C 2 DC 





25 AC. 





X-RAY 
883/2112/100% 






QUALITY 
CONFORMANCE 
Gp A,B & C* 


QUALITY 
CONFORMANCE 
Gp A,B&C* 












ELECTRICAL TEST 


CONFORMANCE 





100% 25 C POST B/I} ELECT 


25 D.C 







100% 25 C D.C. TEST 








QUALITY 
CONFORMANCE 


TESTING 
HERMETICITY 
SAMPLE 





QUALITY QUALITY 
CONFORMANCE 


GpA 






Gp A, B & C* 











EXTERNAL VISUAL EXTERNAL VISUAL EXTERNAL VISUAL EXTERNAL VISUAL 
883/2009/100% 883/2009/100% 883/2009/100% 883/2009/100% 4% AQL 


* Group “’B” is performed by generic type every 6 weeks. 
Group "C” is performed by generic type every 12 weeks. 





Gp A ONLY 
EXTERNAL VISUAL 





** “OP” devices are essentially Fairchild Standard product with 168 hr burn-in. 
Fine leak is performed to an LTPD of “’10” and gross leak is performed to an LTPD of *3”. Flatpak have the following additional processing: Bake 


883/1008/C 24 hrs and Centrifuge 883/2001/E. 


The UNIQUE 38510 Program is written in accordance with MIL-M-38510 and MIL-STD-883. The Program establishes quality and 
reliability screening requirements to match the particular screening level required by the application. 


The UNIQUE 38510 General Specification establishes the controls and reliability assurance levels for product screening. Five levels 
— OA, OB, OC, QD, and OP — of product screening are available. 


Detailed electrical and specific device characteristics are specified for each family of devices in the Detail Specification. 


FAMILY 


Operational Amplifier 
Comparators 

Voltage Regulators 
Interface Circuits 


A 


DETAIL SPECIFICATION 


UNIQUE 38510/A1 
UNIQUE 38510/A2 
UNIQUE 38510/A3 
UNIQUE 38510/12 


The UNIQUE 38510 General Specification and Detail Specification are available upon request. 


Devices available on the Program and marking are detailed on Page 302. For other LIC products that can be processed per the 
UNIQUE 38510 Program, check with your local Fairchild Sales Office. 


QB and OP processed product is stocked for immediate delivery. Check with your local Fairchild Distributor or Fairchild Sales Office 


for delivery. 
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Qualified Products Code: 


1st Digit 
2nd _ Digit 


3rd_—— Digit 
4th Digit 
5th Digit 
6th Digit 


Number Options: 


OPTION 1 
OPTION 2 
OPTION 3 
OPTION 4 
OPTION 5 
OPTION 6 
OPTION 7 


Letter Options: These options apply once per Purchase Order or line item and are considered Test Charges: 


OPTION A 
OPTION B 
OPTION C 
OPTION D 


Indicates Qualified Line 

Indicates Class A part 

Indicates Class B part 

Indicates Class C part 

Indicates Class D part (see para. 6.5) 
Indicates Class D Part (see para 6.5.1) 
Part of four-digit code indicating die type 


xxx xX VOOQWDPO 


These options apply to operations performed on each unit delivered: 


Lead form to dimensions in detail specification, followed by hermetic seal tests. 
Hot solder dip finish 


Read and record critical parameters before and after burn-in. 


Initial qualification, Group B&C quality conformance not required. 


Radiographic inspection shall be performed on all devices. 
Special marking required. 
Non-conforming variation—refer to procurement documents for details (must be negotiated with factory). 


Group B testing shall be performed on customer’s parts. 
Group C testing shall be performed on customer’s parts. 
Generic data to be supplied from the latest completed lot. 


UNIQUE 38510 program plan, pertinent to the device family being purchased, shall be supplied. 


UNIQUE PROGRAM DEVICE PART NUMBER—MARKING CROSS REFERENCE 


Product Code 


U5B7101311 
U6A7101311 
U3F 7702312 
U5B7702312 
U3F7709312 
U5B7709312 
U6A7709312 
U3F7710312 
U5B7710312 
U6A7710312 
U3F7711312 
U5F7711312 
U5F7715312 
U6A7715312 
U5R7723312 
U6A7723312 
U5T7725312 
U3F 7733312 
U5F7733312 


Part Number & Marking 


Product Code 


Part Number & Marking 


Q/A17101BC U6A7733312 Q/A17733BA 
Q/A17101BA U3F7741312 Q/A17741BF 
Q/A17702BF U5B7741312 Q/A17741BC 
Q/A17702BC U6A7741312 Q/A17741BA 
Q/A17709BF U5F7747312 Q/A17747BA 
Q/A17709BC U7A7747312 Q/A17747BA 
Q/A16609BA U6A7749312 Q/A17749BA 
Q/A27710BF U4L961451X Q/129614BL 
Q/A27710BC U7B961451X Q/129614BB 
Q/A27710BA U4L961551X Q0/129615BL 
Q/A27711BF U7B961551X Q/129615BB 
Q/A27711BG U31962051X Q/129620BI 
Q/A17715BG U6A962051X Q/|29620BA 
Q/A17715BA U31962151X QO/129621BI 
Q/A37723BR U6A962151X Q/129621BA 
Q/A37723BA ‘U31962251X O/129622BI 
Q/A17725BT U6A962251X O0/129622BA 
0/A17733BF U31962451X QO/129624BI 
Q/A17733BG U6A962451X O/I29624BA 
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Application Information 


The following is a list of selected linear integrated circuit application notes. For your convenience, they are 
organized by application note number and product type. The latest, complete Fairchild Semiconductor 
Application Literature Index is available from: 


Fairchild Semiconductor 
Technical Information Center 
P.O. Box 880A 

Mountain View, California 94040 


SELECTED LIC APPLICATION NOTE INDEX BY NUMBER 


116 


123 


124 
125 
171 


175 
186 
192 


195 
210 
218 


The Operation and Use of a Fast Integrated Circuit 
Comparator ji 


Core Memory Sense Amplifier Designs Using an 
Integrated Circuit 


Designing with Off-the-shelf Linear Microcircuits 
A Versatile Tester for Linear Integrated Circuits 


Applications of the muA739 and pwA749 Dual 
Preamplifier Integrated Circuits in Home Entertain- 
ment Equipment 


The uA739, A Low-Noise Dual Operational Amplifier 
Marker Beacon Receiver and Display 


A Unique Circuit Design for a High Performance 
Operational Especially Suited to Monolithic 
Construction 


Radiation Testing of Linear Microcircuits 
Integrated TV Chroma Processing System 


The “A776, An Operational Amplifier with Program- 
mable Gain, Bandwidth, Slew-Rate and Power 
Dissipation 


SELECTED LIC APPLICATION NOTE INDEX BY 


A709: 


MA710 
MA7I11 
UAT23 
A739 
MA741 
MA742 


124, 125, 192, 195, 229, 244 
116, 124, 125, 195, 225 

116, 123, 124, 125— 

276, 283 

171, 175, 186, 246 

186, 231, 243, 289 

Trigac Brochure 


225 
229 
231 
243 


244 


246 


276 


283 


289 
311 
312 


PRODUCT 


uUAT46 
UA760 
MAT 76 


— BA780. 


MAT781 
UA7800 


Gated Pulse Rate Function Multiplier 
Analog-to-Pulse Width Converter 
Variable Area, Four-Quadrant Analog Multiplier 


Some Useful Signal-Processing Circuits Using FET’s 
and Operational Amplifiers 


Some Characteristics of Junction FET’s in the Linear 
Region 


An Economical D/A or Staircase Generator Using the 
BLA739 


More Voltage Regulator Applications Using the 
BLA723 


Even More Voltage Regulator Applications Using the 
YWA723 


Applications of the uA741 Operational Amplifier 
MA760, A High Speed Monolithic Comparator 


MA7800 Series Three Terminal 
Regulator 


Positive Voltage 


210 
311 
218 
210 
210 
312 


Ordering Information 






PACKAGE 


See outline d ing Coe 
alo section, page 309 ff.|  O°C to +70°C 55°C to +85°C -20°C to +85°C | DICE (+28°C) 


HA702 3F U3F 7702312 
5B U5B7702393 U5B7702312 
6A U6A7702393 U6A7702312 
DICE ; UXX7703XXD 


UXX7703XXD 


KA703 5Z U5Z7703394 
DICE 


“A709 3F 

5B 

6A 
DICE 

3F 












U3F7709311 













U3F 7709312 
U5B7709393 U5B7709311 
U5B7709312 
U6A7709393 U6A7709311 









































U6A7709312 
UXX7709XXD 
A710 U3F7710312 : 
5B U5B7710393 U5B7710312 | 
6A U6A7710393 U6A7710312 
DICE UXX7710XXD 
LATI11 3F U3F7711312 
5F U5F7711393 U5F7711312 
6A U6A7711393 U6A7711312 
DICE UXX7711XXD 
UAT1I5 5F U5F7715393 U5F7715312 
6A U6A7715393 U6A7715312 
DICE UXX7715XXD | 
LLA716 5B U5B7716393 
DICE UXX7716XXD 
A722 3M U3M7722333 
U3M7722334 
DICE UXX7722XXD 
pAT723 5R U5R7723393 U5R7723312 
6A U6A7723393 .. U6GA7723312 









9A U9A7723393 


DICE 





PACKAGE 


S tli d i re) fe} fe) oO 
cada section, page 309 ff. | O°C to +70°C —55°C to +125°C | —20°C to +85°C | DICE (+25°C) 


BA725 5T U5T7725393 U5T7725312 U5T7725333 
6A U6A7725393 U6A7725312 U6A7725333 
DICE UXX7725XXD 
(0° TO +85°C) 
ML A726 5U U5U7726323 U5U7726312 
DICE UXX7726XXD 
uw A727 5 U5U7727312 U5U7727333 
DICE UXX7727XXD 
6 
5 











UXX7729XXD 


UXX7730XXD 


U 
Ww A729 A U6A7729394 
DICE 
KA730 B U5B7730393 U5B7730312 
DICE 
A 
F 


UXX7732XXD 


UAT32 6A U6A7732394 
DICE 


HA733 3 U3F7733312 
5F U5F 7733393 U5F7733312 
6A U6A7733393 U6A7733312 


UXX7733XXD 


MA734 5F U5F7734393 U5F7734312 
6A U6A7734393 U6A7734312 
9A U9A7734393 
OT U9T7734393 


DICE . UXX7734XXD 





UXX7739XXD 


HAT739 6A U6A7739393 
DICE 
UA740 5B U5B7740393 U5B7740312 So 


uA7AI U3F 7741312 
U5B7741393 U5B7741312 
U6A7741393 UGA7741312 


U9A774 1393 
U9T7741391 


UXX7741XXD 





wara2 U6A7742393 


HA746 5E 








U5E7746394 
























6A U6A7746394 

DICE UXX7746XXD 
MA747 5F U5F 7747393 U5F7747312 

7A U7A7747393 U7A7747312 

DICE | UXX7747XXD 
UA748 3F U3F 7748312 

5B U5B7748393 U5B7748312 

6A U6A7748393 U6A7748312 

OT U9T7748393 

DICE UXX7748XXD 


DEVICE 


KAT49 


MA754 


MA757 


LA760 


HAT67 


HAT76 


KAT77 


KLA780 


HA781 


MA795 


A796 


MA7805 


UA7806 


HA7808 


wA7812 


wA7815 


HA7818 


UA7824 


PACKAGE 


See outline drawing 
section, page 309 ff. 





DICE 


U5B7749394 


U6A7749393 








U5E7754394 
U6A7754394 





U6A7757393 


U5B7760393 
U6A7760393 | 
U9T7760393 


U5B7777393 
U6A7777393 


U9T7777393 


U6B7780394 


U6A7781394 
6A U6A7795393 


U5E7796393 
U6A7796393 


UGH7805393 - 


UGJ7805393 


UGH7806393 
UGJ7806393 


UGH7808393 
UGJ7808393 





UGH7812393 
UGJ7812393 


UGH78 15393 
UGJ7815393 


UGH7818393 
UGJ7818393 








UGH7824393 


UGJ7824393 


0°C to +70°C —55°C to +125°C © 


U6A7749312 


U6A7757312 


U5B7760312 
U6A7760312 


U5B7776393 U5B7776312 
U6A7776393 U6A7776312 


U5B7777312 
U6A7777312 





U5E7796312 
U6A7796312 





3 
a 





—20°C to +85°C 








DICE (+25°C) 
UXX7749XXD 


UXX7754XXD 


UXX7757XXD 


UXX77603XXD 


UXX7777XXD 


UXX7780XXD 


UXX7781XXD 


UXX7796XXD 


PACKAGE 











0°C to +75°C —55°C to +125°C —40°C to +85°C DICE (+25°C) 














































































See outline drawing 
DEVICE section, page 309 ff. 
UA96 14 U4L96 1459X U4L961451X 
U7B961459X U7B961451X 
ae UXX9614X XD 
MA9615 U4L961559X U4L961551X 
o U7B961559X U7B961551X 
DICE UXX9615XXD 
HAIG620 U31962059X U31962051X 
U6A962059X U6A962051X 
Bie UXX9620X XD 
UAIM621 U31962159X U31962151X 
U6A962159X U6A962151X 
UXX9621XXD 
MAYQ622 U31962259X U31962251X 
U6A962259X U6A962251X 
UXX9622X XD 
MAI624 U31962459X U31962451X 
U6A962459X U6A962451X 
ee UXX9624XXD 
MA9625 U3I1962559X U31962551X 
U6A962559X U6A962551X . 
ice UXX9625XXD 
UA9644 U7B964459X U7B964451X 
PACKAGE 
See outline drawing is e 
PEVICE section, page 309 ff.|  0°C to +70°C 55°C to +125°C ~40°C to +85°C DICE (+25°C) 
CA3018 CA3018 
ae UXX7018XXD 
CA3018A CA3018A 
CA3019 5E CA3019 
DICE UXX7019XXD 
CA3026 5G CA3026 
“DICE UXX7026XXD 
CA3036 5E CA3036 
DICE UXX7036XXD 
CA3039 5G CA3039 
DICE UXX7039XXD 
CA3045 CA3045 
ae UXX7045X XD 
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DEVICE 


CA3046 


CA3054 


CA3064 


CA3065 


LM101D 
LM101H 
LM101AD 
LM101AF 
LM101AH 
LM201D 
LM201H 


DEVICE 


LM201AD 
LM201AF 
LM201AH 
LM301A 
LM301AD 
LM301AH 
LM301AN 
LM109K 
LM209K 
LM309K 
SN7524J 
SN7525 
SN7525J 
SN75450J 


TAA630 


(Formerly 
UA786) 


TAA640 


(Formerly 
UA784) 


TBA550 
(Formerly 


uwA785/TAAT7O0) 


PACKAGE 


See outline drawing 
section, page 309 ff. 0 Cto+70 C 


CA3046 
CA3054 
fe E 


—55°C to +125°C —40 C to +85 C 


> 


CA3064/5A 


CA3065/7F 





LM101D 
LM101H 
LM101AD 
LM101AF 
LM101AH 








LM201D 
LM201H 





PACKAGE 


See outline drawing % 6 
section, page 309 ff. 0 Cto+70 C —55°C to +125°C 


~—20°C to +85°C 


> 


a;os on 
qa} a mT 


LM201AD 
LM201AF 
LM201AH 


[ve] 


DICE 


LM301AD 
LiM301AH 
LM301AN 


LM 109K 


Q 


LM209K 


Q) 


6A TAA630/6A 
7F TAA630/7F 


6A TAA640/6A 
7F TAA640/7F 





6B TBA550/6B 
7H TBA550/7H 





il 





DICE (+25 C) 


UXX7054XXD 





DICE (+25°C) 


UXX7101XXD 


UXX7525XXD 


Package Outlines 





in accordance with in accordance with 
JEDEC ( TO-91) outline JEDEC (TO-86) outline 
10 Lead Cerpak 14 Lead Cerpak 























.004 
260 
025 240 
TYP. 


NOTES 
NOTES All dimensions in inches 
All dimensions in inches Leads are gold-plated kovar 
Leads are gold-plated kovar Package weight is 0.26 gram 
Package weight is 0.26 gram Lead 1 orientation may be either tab or dot 


24 Lead Flat Pak 16 Lead BeO Cerpak 





wat L250 
TYP. 


028 .005 


NOTES NOTES 

All dimensions in inches All dimensions in inches 
Leads are gold-plated kovar Leads are gold-plated kovar 
Package weight is 0.8 gram Package weight is 0.4 gram 





310 


Similar to 
JEDEC (TO-100) outline 
(15 mil kovar header) 


ad et od 370Dia 


335 
_ 3385p = 
1° 395 DIA 

ae 9 


040 
040 MAX. 
SEATING 


ae po 


PLANE 





INSULATING 
STANDOFF 
SHAPE MAY VARY 


All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.22 gram 
*This is a 5E package with the leads formed 
in assembly 


in accordance with 
JEDEC (TO-99) outline 


(15 mil kovar header) 


370 
35 


335 
305 DIA. 


Seating Plane 


INSULATING STANDOFF- 
SHAPE MAY VARY 


All dimensions in inches 

Leads are gold-plated kovar 

Package weight is 1.12 gram 

Five leads through, lead No. 4 is connected 
to case and leads No. 2 and 6 are omitted 


311 


in accordance with 
JEDEC (TO-99) outline 
(15 mil kovar header) 


370 py, —.| 
335 DIA. 


335 
“—~ "305 on —-| 


185 


MAX. 
165 





:040 | 





Seating f, .040 MAX. 
Plane 


8 Leads 500 MIN. 


019 
016 DIA. 





INSULATING 
STANDOFF - 
SHAPE MAY VARY 
045 
029 


All dimensions in inches 

Leads are gold-plated kovar 

Package weight is 1.22 gram 

Seven leads through, lead No. 4 connected 
to case 


in accordance with 
JEDEC (TO-100) outline 
(15 mil kovar header) 


370 
335 DIA. 


.185 

335 
DIA.>| 165 

.040 [7-305 | 

MAX. 


oe 
} Seating 
500 Plane 


sn 


016 


115 T.P. 


INSULATING STANDOFF - 
SHAPE MAY VARY 


NOTES 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 gram 
Ten jeads through 





in accordance with 
JEDEC ( TO-100 ) outline 


(15 mil kovar header) 


185 
165 


ie Seating 
Plane 
10 LEADS 040 


ogo LUT) so$ wm 


200TR 


GLASS 


INSULATING STANDOFF- 
4 SHAPE MAY VARY 


034. \. > __.045 
028 029 


NOTES 

All dimensions in inches 

Leads are gold-plated kovar 

Package weight is 1.32 gram 

Nine leads through, lead No. 5 is connected 
to case 


Similar* to 
JEDEC (TO-3) outline 


Seating 


025 TYP. 





NOTES 

All dimensions in inches 

Similar to JEDEC TO-3 except for 10 pins 
on 11 pin circle 


312 


Similar* to 
JEDEC (TO-101) outline 
(15 mil kovar header) 


SEATING 


NOTES 

All dimensions in inches 

Leads are gold-plated kovar 

Similar to JEDEC 10-TO1 except for no 
standoff 

Package weight is 1.03 gram 


Similar* to 
JEDEC (TO-96) outline 
(15 mil kovar header) 


.370 
335 DIA.——_+ 


.335 
(ies ~~] 








Seating 
Plane 


INSULATING STANDOFF - 
SHAPE MAY VARY 


All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 gram 
Nine leads through, lead No. 5 is connected 
to case 
*Dimensions similar to JEDEC TO-96 except 
for standoff 





Similar* to 
JEDEC (TO-100) outline 
(15 mil kovar header) 


.370 
"335 DIA. 











— .040 MAX 
MIN. 








INSULATING STANDOFF- 
SHAPE MAY VARY 





All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.22 gram 
*Dimensions similar to JEDEC T0O-100 
except for 8 leads spaced 45° apart 
Eight leads through 


52 


in accordance with 
JEDEC (TO-78) outline 
(50 mil kovar header) 


370 
335 ~~ 
335 

[308 44 


NOTES 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.95 gram 


313 


qe 


in accordance with 
JEDEC (TO-100) outline 
(15 mil kovar header) 


t Seating 


“o40f.. Plane 
MAX. , 


soe ODN) = 


.230 T.P. +}-——+| 





| Ae 
\- INSULATING STANDOFF- 
045 SHAPE MAY VARY 


029 


NOTES 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 gram 
High RTH package 

Ten leads through 


; 6A 
in accordance with 
JEDEC (T0-116) outline | DG 
14 Lead SSI Dual In-line 








= 78 
TAAAAAAA| 





015 


MIN. 











xt Seating 
{ Plane 


020 |. | 
095 
016 lb ~ Oge pas 


STANDOFF 
WIDTH 


NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300" centers 

They are purposely shipped with ‘‘positive”’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are tin-plated kovar 

Package weight is 2.0 grams 





16 Lead SSI Dual In-line 





027 
STANDOFF 


NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are tin-plated kovar 

Package weight is 2.0 grams 

*The .027/.037 dimension does not apply to 

the corner leads 


16 Lead MSI Dual In-line 


STANDOFF 
WIDTH 


NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300”’ centers 

They are purposely shipped with ‘‘positive’”’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are tin-plated kovar 

Package weight is 2.2 grams 

The .037/.027 dimension does not apply to 
the corner leads 


6B 


Similar* to 
JEDEC (TO-116) outline 
14 Lead MSI Dual In-line 


785 
; 755 
do Bids ide 
7 


fics 
a 1 
a 


O11 


.009 
375 ‘ 
NOM. 


All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for a conventional .020 inch 
diameter lead 

Leads are tin-plated kovar 

Package weight is 2.2 grams 

*Similar to JEDEC T0-116 except for 

package width 


Similar * to 
JEDEC (TO-116) outline 
14 Lead SSI Quad In-Line 


785 





015 
MIN. 








~ Seating 


NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are tin-plated kovar 

Package weight is 2.0 grams 

*This is a 6A package with the leads formed 

in assembly 





16 Lead SSI Quad** In-Line in accordance with 
JEDEC (TO-116) outline 


14 Lead Silicone Dual In-line 


760 _ 
740 














SEATING a3 A 
PLANE | 


fe i] foe | Le | TY 


STANDOFF WIDTH “020 


Seating 
Plane 





011 


380 


NOTES 
All dimensions in inches 
Leads are intended for insertion in hole 
rows on .300” centers 
They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion 
Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 
Leads are tin-plated kovar ; 
Package weight is 2.0 grams 
*The .037/.027 dimension does not apply to 
the corner leads 
**This is a 6B package with the leads formed 
in assembly 


16 Lead Silicone Dual In-line 




















Seating 
Plane 


4 < . 
ao [| . aL = = 
0 “037 020 
-100 ‘090 (025 016 ae RON 
TYP. 


STANDOFF 
WIDTH 


NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are tin-plated kovar 

Package weight is 0.9 gram 

*The .037/.027 dimension does not apply to 

the corner leads 


016 ___ 420 009 


All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers 

They are purposely shipped with ‘’positive’’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are tin-plated kovar 

Package weight is 0.9 gram 


Similar* to 
JEDEC (TO-116) Outline 
14 Lead Silicone Quad in-line 


.760 
740 








= 











Seating 
Plane 


NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers. 

They are purposely shipped with ‘‘positive”’ 
misalignment to facilitate insertion 

Board-dritling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are tin-plated kovar 

Package weight is 0.9 gram 

*This is a 9A package with the leads formed 

in assembly 





16 Lead Silicone Quad™** In-line 


-760 
740 











SEATING 
PLANE | 


.110 
037 
090 * 005 =| 


Bt STANDOFF WIDTH 


NOTES 
All dimensions in inches 
Leads are intended for insertion in hole 
rows on .300” centers. 
They are purposely shipped with ‘positive’ 
misalignment to facilitate insertion 
Board-drilling dimensions should equa! your 
practice for .020 inch diameter lead 
Leads are tin-plated kovar 
Package weight is 0.9 gram 
*The .037/.027 dimension does not apply to 
the corner leads 
**This is a 9B package with the leads formed 
in assembly 


20 Lead Plastic Quad 
In-line with RF Shield 








INDEX NOTCH 














200 
MAX 
Seating ¥ dhe 


STANDOFF WIDTH 


All dimensions in inches 

This is a 9B package with an extended lead 
frame, leads formed in assembly, and a 
wrap around RF shield 

Leads 11 and 20 are omitted 

Board-drilling dimensions should equal your 
practice for a .020 diameter lead 

Leads are tin-plated kovar 

Package weight is 1.5 grams 

*The .037/.027 dimension does not apply to 

leads 1,2,9,10,12 and 19 


316 


MAX. -1 
SEATING 


PLANE 


4 


-145 
135 


OT 


8 Lead Plastic Dual In-line 


030 R NOM. 
.050 NOM. TYP. 2 PLCS. 
|~—..375 NOM.—+} 


17° NOM. 








.050 
.039 NOM. NOM. 3° NOM. 
TYP. 4 PLCS. typ. TYP. 6 PLCS. 


2 PLCS. 


NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 
rows on .300” centers 

They are purposely shipped with ‘‘positive’’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Package weight is 0.6 gram 

Leads are tin or gold-plate kovar 


20 Lead Plastic Dip 























Seating = -~- 


NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 
rows on .400” centers. 

They are purposely shipped with “‘positive’”’ 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 diameter lead 

Leads are tin-plated kovar 





in accordance with 
JEDEC (TO-220) outline 
Plastic Power Package 


120 500 MIN. 
100 1"|_o40 250 
060 mae 


410 385 .320 
395 .365 .300 





Vege 
[on xX 
xX 

SECTION X - X 


ECA 


015 
045 
020 


NOTES 

Ali dimensions in inches 

Mounting tab is electrically connected to 
COMMON 

Package is plastic with nickel-plated copper 
tab and leads 

Package weight is 2.1 grams 


in accordance with 


JEDEC (TO-220) outline 
Plastic Power Package 





410 385 .320 
395 365 300 








030 
015 


CA 
045 |_| 


020 
SECTION X-X 


NOTES 

All dimensions in inches 

Center lead is in electrical contact with the 
mounting tab 

Package is silicon plastic with nickel-plated 
copper tab and leads 

Mechanically interchangeable with TO-66 

Package weight is 2.1 grams 
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in accordance with 
JEDEC (TO-3) outline 





i 


875 MAX. 
% DIA. . 
325 


250 vais 


1,197 
1.177 


2 Places 
151 pia, 


Pe 


.188 R MAX. 
2 Places 











525 MAX. 
LEAD NO. 1 


NOTES 

All dimensions in inches 

Leads 1 and 2 electrically isolated from case 

Case is third electrical connection 
(COMMON) 

Leads are gold-plated copper cored kovar 

Package weight is 7.4 grams 





Glossary 


FAIRCHILD LINEAR INTEGRATED CIRCUIT GLOSSARY 


ABSOLUTE ERROR — The worst-case deviation from a straight line drawn through zero and the 25°C value of the full-scale output 
current. 


ACC DETECTOR SENSITIVITY — The ratio of the incremental differential DC voltage change at the ACC Detector Output 
Terminals to the incremental change in peak-to-peak voltage at the ACC Detector Input Terminal for a specified burst input level, 
with the local oscillator locked. 


ACQUISTION TIME — The time from change of input until last time output exceeds specified percent of final value. 


APC DETECTOR SENSITIVITY — The ratio of the incremental differential DC voltage change at the APC Detector Output 
Terminals to the incremental change in relative phase at the APC Detector Input Terminal for a specified burst input level. 


AVERAGE INPUT OFFSET CURRENT DRIFT — The change in input offset current divided by the change in ambient temperature 
producing it. 


AVERAGE INPUT OFFSET VOLTAGE DRIFT — The change in input offset voltage divided by the change in ambient temperature 
producing it. 


AVERAGE TEMPERATURE COEFFICIENT OF INPUT OFFSET CURRENT — The ratio of the change in Input Offset Current 
over the operating temperature range to the temperature range. 


AVERAGE TEMPERATURE COEFFICIENT OF INPUT OFFSET VOLTAGE — The ratio of the change in Input Offset Voltage 
over the operating temperature range to the temperature range. 


AVERAGE TEMPERATURE COEFFICIENT OF OUTPUT VOLTAGE — The percentage change in output voltage for a specified 
change in ambient temperature. 


BAN DWIDTH — The frequency at which the differential gain is 3 dB below its low frequency value. 


CLOSED LOOP VOLTAGE GAIN ERROR — Deviation from the theoretical closed loop voltage gain due to finite open loop 
voltage gain and input resistance, and non-zero output resistance. 


COLOR-DIFFERENCE DEMODULATION ANGLE — A color-difference demodulation angle is defined as the instantaneous phase 
of the (+) Chroma input signal which produces the most positive voltage at the respective color-difference output with the phase of 
Reference ‘‘A”’ taken at 3 degrees and the phase of Reference ‘’B’’ taken at 106 degrees. 


(+) CHROMA INPUT — A composite chroma signal containing the burst at a phase of 180 degrees is demodulated to produce 
specified color-difference demodulation angles when applied to the (+) Chroma input. 


(—) CHROMA INPUT — A composite chroma signa! containing the burst at a phase of 0 degrees is demodulated to produce specified 
color-difference demodulation angles when applied to the (—) Chroma input. 


COMMON MODE FIRING VOLTAGE — The CM input voltage that exceeds the dynamic range of the inputs with strobe enabled 
resulting in the output switching states. 


318 


COMMON MODE GAIN -— A ratio of the differential output voltage to the change in applied input common mode voltage. 
COMMON MODE INPUT RESISTANCE — The resistance looking into both inputs tied together. 

COMMON MODE RECOVERY TIME — The time from the turn off of the CM signal to the analog input threshold of the earliest 
sense line pulse signal that can be processed normally. Processed normally refers to bi-polar signals greater than or less than the input 


threshold with a corresponding proper output. 


DIFFERENTIAL INPUT VOLTAGE RANGE — The range of voltage between the input terminals for which operation within 
specifications is assured. 


DIFFERENTIAL LOAD REJECTION — The ratio of the change in input offset voltage to the change in differential load current 
producing it. 


DIFFERENTIAL INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 
DIFFERENTIAL OUTPUT VOLTAGE SWING — The peak differential output swing that can be obtained without clipping. 


DIFFERENTIAL VOLTAGE GAIN — The ratio of the change in differential output voltage to the change in differential input 
voltage producing it. 


DROPOUT VOLTAGE — The input-output voltage differential at which the circuit ceases to regulate against further reductions in 
input voltage. 


EQUIVALENT INPUT COMMON MODE NOISE VOLTAGE — The change in input offset voltage due to common mode input 
noise. 


EQUIVALENT INPUT RIPPLE VOLTAGE — The change in input offset voltage due to ripple on the applied supply voltage. 
FULL SCALE OUTPUT CURRENT — The output current for all bits turned on. 


GAIN MAXIMUM AVAILABLE (GMA) — This gain figure is the theoretical maximum power gain of an amplifier with conjugate 
matching at both the input and the output terminals and assumes no reverse transadmittance (feedback component) in the amplifier. 


GAIN MAXIMUM STABLE (GMS) — This gain figure gives the maximum possible gain based on stability criteria only. This gain 
figure does not necessarily represent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum power 
gain realizable based on normal circuit tolerance is either (GMS - 6.0 dB) or GMA, whichever is smaller. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT CAPACITANCE — The capacitance looking into either input terminal with the other grounded. 


INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset 
voltage over this range. 


INPUT NOISE VOLTAGE — The square root of the mean square narrow-band noise voltage at the output divided by the 
measurement system gain with low source resistance. 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts. 


INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The 
input offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT-OUTPUT VOLTAGE DIFFERENTIAL — The range of voltage difference between the supply voltage and the regulated 
output voltage over which the regulator will operate. 


INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 
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INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease 
functioning properly. 


LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage 
required to drive the output from zero to this voltage. 


LINEARITY ERROR — The deviation from the theoretical response. 

LINE REGULATION — The percentage change in output voltage for a specified change in input voltage. 
LOAD REGULATION — The percentage change in output voltage for a specified change in load current. 
LOGIC INPUT HIGH VOLTAGE — The minimum voltage allowed at a bit control gate to hold the bit off. 
LOGIC INPUT LOW VOLTAGE — The maximum voltage allowed at a bit control gate to hold the bit on. 


LONG TERM STABILITY — Output voltage stability under accelerated life-test conditions after 1000 hours with maximum rated 
voltage and power dissipation. 


MAXIMUM POWER DISSIPATION — The maximum total device dissipation for which the regulator will operate within 
specifications. 


NEGATIVE OUTPUT LEVEL — The DC output voltage in the negative direction with the input voltage equal to or greater than a 
minimum specified amount. 


NEGATIVE SUPPLY CURRENT — The current required from the negative power supply to operate the device with no load. 


OSCILLATOR CONTROL SENSITIVITY — The ratio of the incremental change in oscillator free running frequency to the 
incremental change in the differential DC voitage at the APC Detector Output Terminals. 


OUTPUT COMMON MODE VOLTAGE — The average of the voltages at the two output terminals. 

OUTPUT OFFSET VOLTAGE — The difference between the voltages at the two output terminals with the inputs grounded. 
OUTPUT NOISE VOLTAGE — The rms output noise voltage with constant load and no input ripple. 

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined 
only under small signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal 


feedback. 


OUTPUT SHORT-CIRCUIT CURRENT — The maximum output current available from the amplifier with the output shorted to 
ground or to either supply. 


OUTPUT SINK CURRENT — The maximum negative current that can be delivered by the comparator. 
OUTPUT VOLTAGE RANGE — The range of output voltage over which the regulator will operate. 
OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping. 


PEAK OUTPUT CURRENT — The maximum current that may flow into the output load without causing damage to the 
comparator. 


POSITIVE OUTPUT LEVEL — The DC output voltage in the positive direction with the input voltage equal to or greater than a 
minimum specified amount. 


POSITIVE SUPPLY CURRENT — The current required from the positive power supply to operate the device with no load. 


POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current. 
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PROPAGATION DELAY — The interval between the application of an input voltage step and its arrival at either output, measured 
at 50% of the final value. 


QUIESCENT CURRENT — That part of input current to the regulator that is not delivered to the load. 

REFERENCE VOLTAGE — The output of the reference amplifier measured with respect to the negative supply. 

RESPONSE TIME — The interval between the application of an input step function and the time when the output crosses the logic 
threshold voltage. The input step drives the comparator from some initial, saturated input voltage to an input level just barely in 
excess of that required to bring the output from saturation to the logic threshold voltage overdrive. 

RIPPLE REJECTION — The ratio of the peak-to-peak input ah voltage to the peak-to-peak output ripple voltage. 

RISE TIME — The time required for an output voltage step to change from 10% to 90% of its final value. 

SENSE VOLTAGE — The voltage between current sense and current limit terminals necessary to cause current limiting. 

SETTING TIME — The time from output first reaching final value until last time output exceeds specified percent of final value. 
SHORT CIRCUIT CURRENT LIMIT — The output current of the regulator with the output shorted to the negative supply. 

SLEW RATE — The maximum rate of change of output under large signal condition. 

STANDBY CURRENT DRAIN — The supply current drawn by the regulator with no output load and no reference voltage load. 
STROBE CURRENT — The maximum current drawn by the strobe terminals when it is at the zero logic level. 


STROBE DELAY — The time delay measured from strobe to output threshold with a signal present exceeding the input threshold. 


STROBE RELEASE TIME — The time required for the output to rise to the logic threshold voltage after the strobe terminal has 
been driven from the zero to the one logic level. Appropriate input conditions are assumed. 


STROBED OUTPUT LEVEL — The DC output voltage, independent of input voltage, with the voltage on the strobe terminal equal 
to or less than a minimum specified amount. 


SUPPLY CURRENT — The current required from the power supply to operate the amplifier with no load and the output at zero. 
SUPPLY REGULATION — The change in voltage at the Supply Terminal for a specified change in the V* voltage. 


SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage 
producing it. 


SWITCHING SPEED — The time required to turn on the least significant bit. 


TEMPERATURE STABILITY OF VOLTAGE GAIN — The maximum variation of the voltage gain over the specified temperature 
range. 


THRESHOLD UNCERTAINTY — With all sense amps sharing the same input threshold less the uncertainty as a ‘’0’’. This includes 
unit to unit, power supply and temperature variations. 


THRESHOLD VOLTAGE — The typical referred to input voltage which determines whether an input is a ‘’1”’ or a “0’’. A signal 
whose magnitude is greater than the threshold level is sensed as a logic ‘1’ and a signal whose magnitude is less as a ‘‘0”’. 


TOTAL HARMONIC DISTORTION — The ratio of the sum of the amplitudes of all signals harmonically related to the 
fundamental, and the amplitude of the fundamental signal. 


ZERO SCALE OUTPUT CURRENT — The output current for all bits turned off. 
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